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ABSTRACT 
Physical and intellectual differences in the home environment of 
Xhosa and White children suggested that the interaction of touch 
and vision in situations of sensory conflict and the development 
of dominance may be different' in, children from these homes. 
Children aged 5-13 years were tested on apparatus which created a 
conflict of tactual and visual judgement about the perceived size 
of the stimulus. Xhosa and White subjects performed similarly 
except when only tactual judgement was allowed and the Xhosa group 
were less influenced by touch. The study concludes that for 
children touch and vision contribute equally to the resolution of 
sensory conflict when both senses are active in size-judgements 
and when only one mode is allowed for judging then the resolution 
is biased towards this mode. This outcome is different from that 
of experiments with adults and has implications for theories 
derived from them. 
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1. INTRODUCTION 
In recent years a number of investigators have studied the 
question of perceptual conflict which results from simul'taneously 
presenting conflicting information to two different sense modalities. 
Several studies , notably those of Rock and Victor (1964) and of 
Rock and Harris (1967), have shown that when visual and tactual data 
differ, vis.ion predominates; i.e . a unified impression, based almost 
entirely on vision emerges. These findings were a direct contra -
diction to the traditional notion that f rom infancy, touch "educates 
vision . This would imply that the development of visual organ-
isation is based on tactual experience. 
The subjects in these initial experiments were adults, but 
subsequently, studies using children as subjects have been carried 
out , to see if there are age-related changes in cross-modal matching 
ability, Milner and Bryant (1968), also Connolly and Jones (1970), 
or specifically to see if there is a develojOmental shift over age in 
the relative effectiveness of touch over vision; Kaufman, Belmont , 
Birch and Zach (1973). 
The results have' been very disparate and claims regarding 
developmental increments in cross-modal integration have been critic-
isedl on the grounds of faulty interpretation and insufficient \',ithin-
modal controls to show changes in this ability. 
This study) which is directed to investigating evidence of 
dominance in children's cross-modal perceptual activity ) has two aims: 
1 ' 
Milner end Bryant (1968), p.457. 
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1. To .describe a pattern of development for the dominance of 
vision over touch for the sensory conflict situation, 
and 2. to test the cultural universality of the phenomenon and 
its development. 
To achieve the first of the two aims,. it is necessary to select 
age-graded subjects , and to elicit from them visual and tactual 
matching or recognition responses, under intra - modal and cross-modal 
simultaneous input conditions . 
The second aim depends for its fulfilment on the we l l-known 
fact that children who have very limited opportunities for manipul -
ative play and related perceptual-motor activities , perform poorly 
on non- verbal tests of intellectual ability as they are handicapped 
in tasks which involve spatial relationsilips. This description fits 
the majority of the Xhosa children of Grahamstown, South Africa, 
where the study was done , and as their physica l and intell ectual 
environment is sufficiently different from that of their White cQll.l'1ter-
parts , it was hypothesized that differences in sensory dominance 
might emerge, perhaps developmentally, if the subjects drawn from 
these two groups were to be compared. 
If significant, such differences would indicate that sensory 
dominance of vision over touch is largely culturally determined , and 
thi s would have important implications for educational methods and 
training techniques. 
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2. SENSORY DOMINANCE 
2.1 Defining'" Sensory Dominance II 
The term IISensory Dominance'! describes a phenomenon ~'lhich occurs 
when two sensory modalities, such as vision and touch, signal 
different data and when a W1ified impression results, biased toward 
one of these modalities. The essential element required for 
measurable dominance to be manifested, is a sensory conflict situation. 
To create such a conflict where two sensory impressions, received 
through two sense systems, yield different information about a stimulus 
object, it is necessary to introduce a distorting devic e which produces 
false information to one of the sense systems. The subject who is 
unaware of the distortion, will show in his response hOYl he resolved 
the conflict. If the conflict is not cognitively resolved (through 
the subject I s accidental detection of the distorting device), the 
result "viII be a W1ified impression) usually showing some influence 
from both modalities , but biased towards one of them. It is here that 
the dominance of one modality over enother will emerge. This type 
of infonnation is usually elicited by setting a cross-modal task in 
which the subject must make an equivalent judgment of size, forms or 
pattern. 
Investigatorsl of the sensory dominance phenomenon have used. a 
variety of ways of producing a sen·sory conflict. Most of them intro-
duced some form of distorting optical system which produced changes 
in the shape or size of the stimulus object. 
Extra practice in one of the two modalities, interpol ated into 
lRock and Victor (1964); Rock and Harris (1968). 
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performance in the other, is another way of producing conflicting 
inf luences. This method was used by Kaufman et al (1973). 
The control, which is necessary if results thus obtained are 
t o be c onsidered genuinely cross-modal, is to include in the design, 
matching tasks involving each of the two modalities alone, i.e. 
within -modal tasks, as wel l as cross-modal tasks where both a r e 
involved. See Milner and Bryant. (1968) , page 457. 
242 Dominance of Vision and Touch 
2.21 The studies of Rock, Victcr and others 
The historically prevalent belief that vision is educated 
by touch , has been strongly questioned by numerous investigators since 
Rock and Victor (1964), in a study titled : "Vision and Touch: an 
experimentally created c onflict between t""O senses ll I claimed that when 
adult subjects made shape or size judgments of conflicting visual and 
tactual information, vision completely dominated touch. Rock and 
Victor also stated that distorted visual impressi ons would induce 
changes in touch experience so that objects would feel the way they 
looked. 
These conclusions Here drawn from sever al experiments designed 
to study the map~er in whic h adult subj ects cope with conflicting 
sensory information involving vision and t ouch in various input 
situat ions. 
The experimental procedure used by Rock and Victor shared a 
basic strategy, viz. that the subject viewed a standard object l through 
lA 25 x 1 mID white plastic square attached to a thin black metal 
stem. 
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a transparent plastic l ensl which compressed the image along one axis, 
i.e. it r educed one dimension of the object's visual shape . Thus a 
square block appeared to be rectangular, reduced, in this case, a long 
the hor;.zontal axis. This block, mounted on a slender black metal 
stem was inside a box into the front of which was se t an eyepiece -
opposite the distorting lens. Hanging' down over a l arge opening 
directly behind the block was a piece of black cloth, and as the 
subject looked at the stimulus block he had to reach behind and grasp 
it through the cloth. After simultaneously viewing and ·grasping the 
standard, the subject could then be asked to select a comparison 
object which he judged to match his impression o.f the standard. 
These authors had two question s to consider when designing their 
experimental procedure, viz : 1) how to measure what t he subject ..... 'as 
experiencing, and 2 ) how the comparison - object should be represented , 
The fact that a mechanically contrived deception will cease to pro-
duce any special perceptua l effect onc e a naive subject becomes a't,lare 
of the deception, implied that once the expectation of unity ceases, 
one modality would no longer dominate another . Rock and Victor 
therefore decided to preserve the naivete of their subjects by using 
each subject once only, thereby obta ining only one judgment from each. 
Their design included three experiments with three conditions i n each. 
The three conditions in each experiment were as follows: 
1. In the experimental condition, the subject viewed the standard 
and at the same time grasped it manua lly. The subject was not 
IThe optical l ens element was a transparent piece of plastic, 0,6 em 
thick , with parallel sides . The element was bent around the vertical 
axis , to form a portion of a thick walled cylinder. Rays striking 
the plastic at an angle other than 900 "ere displacGd. This 
effectively compressed the image along one axis only. (Rock and 
Victor, 1964, p.594.) 
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told what ·his task was to be afterwards, until after exposure to 
the standard. 
2. In the vision control condition, the subject only viewed the standard. 
3. In the touch control condition, the subject only grasped the standard. 
In all conditions 5 seconds were allowed fo~ exposure to the standard. 
In the first exper iment the subjects made drawings of their iro-
pression of the shape of the · standard. They were not asked to attend 
to the absolute size of the standard, only to its shape. The drawings 
produced under t~'1e three conditions were ~easured, and usj_ng the 
relative proportion of length to width as the measure representing the 
perceived shape, it was shown that the experiment?l group and the 
vision-control group yielded mean scores of 1.85 and 1.9 respectively, 
while the touc:l-control group1 s mean score was 0.98. This means that 
the groups using vision and touch or vision alone, were drawing 
rectangles of almost a 2 : 1 ratio, while the touch-control group 
were drawing near perfect sq.uares. This, the authors claim, ind"icates 
that vision was completely dominant . 
In the second experiment the method used ,,'as that of selecting 
a comparison match by vision alone, under the same three conditions 
as before. This means that the subjects looked at and grasped the 
standard, but he only viewed the comparison objects from which he had 
to make his selection. These were arranged as an array of rectangles 
r anging in width from 8.6 to 31.8 mm. The results which w<.re as 
£0110t"18, show a clear favouring of a visual resolution: 
Condition 
Experimental group 
Yision-control group 
Touch-control group 
Mean Width 
1 14.1 mm 
13.4 mm 
23 .1 mm 
1 b. Two su )ects gave matches in the direction of touch. 
1964, p.595.) 
(Rock and Victor, 
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Rock and Victor comment as follows on this experiment: 
"This procedure may be thought to be biased in favour of a 
visual resolution, since the subject selected by using vision 
alone . Ho"wever he was not aware that he would have to make a 
match from vision, and therefore he could not be said to be 
concentrating more on vision in his perception of the standard 
because of the comparison task. 
It could also be argued that it should not make any differ-
ence what comparison technique was used, since the subject 
received a unitary imp ression and would communicate this 
impression by whatever type of comparison he made . That is , 
once he has ' decided ' what he had experienced, it should not 
be crucial which method or modality he employed to tell us 
what he had experienced. 1I 
In the third experiment , comparison >lith the standard was made by 
touch alone . The same array used in experiment two was used here. 
-The subject grasped the first rectangle and then moved his hand along 
the range, feeling each rectangle in turn. The size sequence was 
presented in ascending order for half the subjects, and reversed for 
the other half . The results for the three experimental conditions were : 
Condition 
Expe rimental group 
Vision-control group 
Touch-control group 
Mean Width 
14.5 mm 
14.1 mm 
20.5 mm 
Note: The objective width of the block \~as 25 mm and in all the 
vision-control experiments, the outcome indicated that the effect of 
the optical compression was about one half. 
The r esults of all three experiments therefore showed that, with 
few exceptions, visual impressions·were dominant. Rock and Victor 
report that similar experiments in which the visual size of an object 
is altered by means of a lens, the resultant conflict was also 
resolved in favour of the visual mode. 
An additional procedure at the end of some of these experiments 
on size served to illustrate the point regarding changes in touch 
experience which were mentioned in the first paragraph of section 2.21. 
I 
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The subject was asked to look at and grasp the standard, and while 
doing so he was asked to close his eyes and open them again. 
Questioning revealed that 60% of the subjects tested reported that 
the object IIfelt ll larger when their eyes were closed. The remainder 
reported no definite impression. Hence the authors maintain that 
" ... vision is so powerful in relation to touch that the very touch 
experience itself undergoes a change. The object actually feels the 
way it looks . " (pp.595-596.) 
Another notable fact that emerged from this study was that while 
most subjects remained unaware of a sensory conflict, about one in 
five did detect the conflict and then showed a tendency to resolve it 
more in the direction of touch than the naive subjects did. It is 
inevitable that despite every precaution, a subject might look up and 
gain an uncontaminated tactual impression which will suddenly make him 
aware of the cont:.rived conflict. 
Their answer to the question as to whether a unified impression 
would be experienced in the conflict situation, is therefore a quali-
fi ed "yes ll • The naive subject, unavlare of the conflict, does have a 
unitary experience of the size of the object, and the experience 
agreed closely with its illusionary visual appearance. 
In assessing the implications of these findings it is approp-
riate to distinguish between various aspects and components of touch 
perception since Rock and Victor admit that they made no a~tempt to 
do so. 
J.J. Gibson (1962) distinguishes between active and passive 
touch. He defines "active touch " as an impression on the skin brought. 
about by the perceiver himself, and "pcissive touch" as one brought 
about by some outside agency. Active touch is therefore an exploratory 
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rather than a merely receptive sense, and Gibson suggests that it 
could a l so be termed IItactile scanning II by ana logy with ocular 
scanning. Though this difference is very important for the individual, 
Rock and Victor made no attempt to differentiate the various aspects 
of touch perception. They state (p.596): 
ItWe are using the term 'touch' in the broadest possible 
way, to stand for any and all aspects of sens~ry experi -
ence based on the mechanical contact of the observer 
with objects which can yield information as to the prop-
erties of suen objects. II 
Rock and Victor's (1964) subjects who suspected deception in 
carrying out their cross-modal discrimination task and who used active 
touch, responded differently than na ive subjects and were e liminated 
from the sample. On the other hand Miller (1972), designed· experiments 
the purpose of which was to explore active and passive touch and the 
loss of procedural naivete using form tasks with or without conflict. 
Both active touch and the loss of procedural naivete ,·,ere expected to 
enhance the use of the tactual information. The first experiment in-
volved a vision/touch conflict and resembled that of Rock and Victor 
except that increased haptic activity in presentation and matching 
had been encouraged. Three experimental groups had used different 
combinations of active and passive touch. However there were no 
significant differences among the three groups. Thus) increased 
haptic activity, which results in a reduction of procedural naivete, 
did not produce matches closer to the actual object (Miller, p.llS) 
A significant fact is that this additional tactile scanning also 
failed to diminish visual dominance. Hence the Rock and Victor (1964) 
finding that a form conflict task led to visual dominance over touch, 
was confirmed, despite the increase in haptic activity permitted and 
despite the loss of procedural naivete . 
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By c ontr ast , the second experiment tested subjects on similar 
t asks but with simultaneous though not conf l ict ing presentations of 
anomalous sensory input, i . e . the subjec t matched the tactua l object 
i ndependent l y of the visual information. Miller (1968 ) cited by 
Mi l ler (1 972). Also the procedures in this non-confl ict task employed 
act ive touch and fully i nstructed subjects. Miller ' s (1972) resul ts 
show: " .. . mor e veridical matches than when passive touch was employed, 
but this variable was equal l y potent for the experimental and control 
groups. G (1, 52 ) = 6 . 93 P <: . 05. " This r esult differs from that 
of the f i rst experiment in which no differences were observed with 
varying amounts of haptic activity . ,fuen visual and tactual information 
is simultaneous but not c onfl icting , touch i s not dominateq by vision . 
(See Fig . 5, page 120, ~liller , 1972 .) 
The fi ndings result ing from the study by Rock and Victor (1964) 
have continued to interest investigators and a cons i der able number of 
related s t udies on cr oss- modal sensory exper ience have been published 
s i nce. A va r iety of optical devices like di -splacement prisms and 
r educing l enses have been used to provide the confl icti ng i nformation. 
The most comprehensive of these subsequent r esearch publi cations i s 
that of Rock and Harri s -(1967). 
I n a reviewl of the 1964 experiments and of a numbe r of 
2 
simil ar studies which illustrated the phenomenon of II visual capture ", 
Rock and Harris confirm their reject i on -of the traditional idea that 
l I rvin Rock and Charles S. Harris , "Vision and Touch " , in Scientific 
American , 216, 1967 : 96- 104. 
2Researchers cited by Rock and Harris : 
Hamilton, C.R . , Calif. Institute of Technology. 
Hochberg , Julian 
Hay, John C. , Pick, H. , Cornell 
Hay, John {;. , Pick , H. , and I keda, K. 
Ni e l sen , Torsten 
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vision is educated by touch . This publication also included a number 
of new expe riments designed to produce further evidence in support of 
their claiml regarding visual dominance and they could state finally 
that each of the separate experiments included in the 1967 study, 
"Vision and Touch II , showed that: " . . . when a subject I s s e nse of touch 
conveys information that disagrees with what he is seeing , the visual 
information determines his perception." (p . 100) . 
Rock and Harris do however concede that this is an immediate 
effect and that important que stions regarding continuous experience 
have been left unanswered . They pose the question: What will be the 
effect of continuous perceptual experience using two modalities for 
long enough to allow a genuine change in perception to take place? 
They consider that in the previously cited experiments, it could be 
t hat vision suppresses touch only temporarily, with the result that 
as soon as a person closes his eyes his touch perceptions return to 
normal. Another possibility mentioned is that although vision is at 
first dominant, it could eventually change to match touch. This 
suggested that the converse could also be true, viz: " . . . with 
sufficient exposure the sense of touch may be altered so that mis-
perceptions by touch persist even after vision is blocked." (p.99) . 
I n order to find answers to these questions, Rock and Harris 
consi dered experiments in which change s in perception might have been 
expected to occur because the exposure to the conflict was continued 
over a period of tliae. They chose experiments in which d i spl acement 
prisms were used, and where the basic strategy involved asking the 
subject to: 
lROCk and Harris (1967), p. 99 , column 1. 
12 
1. point at a specific object in a numbered array, without being 
able to see his hand , 
2 . point repeatedly a t e.g. the centre target with one hand, 
3. point at various targets without wearing the prisms, but with the 
hand hidden. 
(Throughout,the head is kept steady by e.g. a biting device.) 
Subjects typically showed an adaptation, or shift in pointing, 
with the hand used while wearing the prisms, but little or nothing 
with the other hand. It could be contended that this visual percep-
tion improved because touch educated vision in spite of the displaced 
retinal image . However Rock and Harris point out that the converse 
could be equally correct, since the subject, still seeing the object 
as displaced, mistakenly feels t ha t his hand is displaced - when it 
is actua lly pointing ahead. Greater accuracy after repeated exposure 
could indicate adaptive change in the position sense of the adapted 
arm. 
In order to find out \>l~lich of the tV/o explanations \Olas correct, 
C.R. Harris and J.R. Harris carried out a series of experiments using 
the same basic s trategy of pretest, adaptation and r etest. In the 
1st and 3rd conditions a black cloth was used to cover the arm. 
These three conditions were: 
1. Pointing at visual targets seen through displacement prisms, 
2. Pointing in the direction of sounds with eyes clvsed, 
and 3. Pointing straight ahead. 
They found that the subjects shOl"ed a large shift in pointing with 
the adapted hand on all three retests, but little or none with the 
unadapted hand. 
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Rock and Harris cite these findings to strengthen their own 
argument regarding visual dominance. They state that the findings 
clearly rule out the possibility that the adaptation was due to a 
change in visual perception . In support of their conclusion, that the 
adaptation involved a change in the "position sense " of the adapted 
arm, they add : 
" . . . if t he subject had learned to perceive the visual tar-
get in a new location, he should point at that new place 
with either hand. What actually happened was that when our 
subjects were asked to point at a target, they pointed in 
one direction with one hand and in a different direction with 
t he other." 
To this they add: 
1I ••• if adaptation were only a change in visual perception , 
it should have no effect on tests performed with the e yes 
closed, yet about equally large adaptive shifts were found 
when subjects pointed at sounds or in the straight-ahead 
direction. II [ i. e . in the third condition . ] 
Rock and his co-workers consider anothe r potential explanation 
of adaptation to prisms, viz . that it is due to the learning of new 
motor r esponses ; the subject simply learns to make movements approp-
riate to the altered visual stimulus. A subject could therefore 
correct his motor movements without any change in his visual per-
ception having taken place. Here reference is made to the classic 
work of Stratton (1897) who spent several days wearing lenses that 
turned everything upside down. Stratton reports that he tried to 
duck under objects he should have climbed over, he made wrong turns 
and missed when he reached for things. After a while, however, he 
adapted: he behaved normally again, reacting appropri.ately in spite 
of the abnormal retinal image. The conclusion drawn from this 
experiment was that radical adjustments . i n vision were necessary to 
enabie the subject to see normally again. This conclusi.on was chal-
lenged by Rock and Victor (1964), who deny that Stratton ' s learnt 
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abilit y to avoid his initial motor errors was the result of a visual 
c hange . They hypothesised that he did· not learn to see normally through 
the inverting lenses, but that he learned to adapt his motor movements . 
To investigate the possibility of the adaptation being attributable 
to pure motor learning , it was necessary to design an experimental 
c ondit i on in which the location of the hand. was judged without moving 
i t. As it had been previously shown that the unused hand had not been 
affected by· the adaptation procedure, this was done by testing the 
subjects ' ability to estimate the distance between his h'lnds when blind-
folded, both before and after one arm had been adapted as previously 
described. The experimenter placed the right (adapted) hand at a pre-
determined location on the tabl e in front of t;,e subject who wa s then 
asked to place his left hand at a specified distance from his right hand . 
The .experimenter moved the right hand to a new location and the process 
was r epeated . Noted that ·the adapted hand was given no opportunity to 
l earn any new motor respons~s, so the subject was forced to rely on 
his posi.tion sense in judging the distance. Resul ts showed an error 
bi ased in the same direction as that of the visual shift . Rock and 
Harris interpret this as a clear demonstration of the fact that the 
subj ect I s "position sense" had indeed been altered to the poi nt where 
he misperceived the location of his ot her hand . 
Their earlier observations with the reducing lens seems to contra -
dict this finding . Although vision dominated touch when L~th senses 
were active, judgments made by touch a l one were mor e accurate. This 
leads Rock to raise the question as to whether the apparent change in 
tactile perception created by the conflict situation ,,,ould out l ast the 
confl ict situation if it were to continue for a l onger time . In 
1 
collaboration w'ith three co-workers, Rock investigated also this 
lArien HacK, A . Le\<lis Hill , Laurence P..dams. 
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question experimentally. Prolonged exposure to conflicting data from 
vision and touch was achieved by once more using a reducing lens and 
by giving the subject 30 minutes in which to grasp (through a cloth) 
and view, each of an array of squares mounted on a revolving wheel. 
Two matching tests were given before and after the thirty minute 
exposure, to find if visual or tactile perception had changed. The 
exposure certainly changed the subject's size judgment as manifested 
by his matching responses: n ••• for a felt object and a seen object to 
se8m equal to him, the visual object had to be smaller than before. 1I 
(Rock and Harris, p .103.) 
However , these results did not reveal Wl1ich sense modality had 
changed to yield the new match. Wnether objects looked la-rger or felt 
smaller had still to be established. To do this, Rock et al used a 
II r emembered standard ll test. In the test of visual size the subject 
had first to practise looking .at a luminous square in a darkened room 
and then match it visually from immediate memory. Then followed the 
thirty minute exposure to the conflicting data produced by the 
reducing lens, after which the subject was once more asked to select 
visually, a square the same size as he remembered the standard to be. 
(The array used in the selecti.on \Vas luminous, so the c hoice was made 
in the dark.) If in fact the subject's vision had changed, he should 
now select a smaller square than he did before his recent conflict 
experience} because the square in question should now look larger than 
it is. This was however not the result: tne subject selected a square 
that on the whole matched the standard accurately. This seems to 
indicate that there was no change . in the visual perception of size. 
Exactly the same apparatus and basic strategy was employed to test 
a possible ch~!1ge in the subjec·t' s tactile perception, viz: the subject 
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had to feel the standard square before and after the conf l ict exposure 
period . The great majority of subjects selected a larger square after 
t he thirty minute conflict experience than they had chosen earlier . 
This larger square now "felt" smaller than it did before. 
The final experiment ·included in the Rock and Harris r eport, 
shm,s the effects of a more exaggerated conflict between vision and 
touch , namely looking through reversing prisms . Harris and Harris 
are cited as having demonstrated that vision is po\,erful enough to 
accomplish radical misperceptions in even as highly practised a skill 
as writing numbers and letters. Perception was affected to the extent 
that thirty per cent of the items were. reversed or other wise distorted 
when the subjects ' view was blocked . 
In their concluding statement Rock and Harris attempt to ans"er 
these final questions: When tactile information differs from 
simultaneously perceived visual information , 
"what happens during such a conflict to the information the 
sense of touch is providing? Is it blocked before it reaches 
t he brain, is it ignor ed or is it ·transformed? " (p.104). 
Although there is not complete concensus between the s e authors 
on all these poi nts , they are agr eed that after II sufficient exposure ll 
to visual/tactile sensory conflict, there is a change i n the sense of 
touch i tself . They say: 
"Since the subject continues to misperceive by touch even 
with his eyes closed , he cannot be blocking or ignoring the 
information provided by touch . It is t herefore a reasonable 
guess that the information is not blocked or ignored when 
his eye s are open either . I nstead it must be transformed 
into ne\v touch perception s that <3;.re consistent with visual 
perception. II 
They are also Wlanimous in their agreement that , u •.. there is no c on -
vincing evidence for the time - honoured theory that touch educated 
v i s i on and that thel:ce is strong evidence for the contrary theory." 
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2.22 Other relevant experiments 
Miller (1972), some of whose findings regarding active and 
passive touch were discussed on page ·9, in a further set of experiments 
based on Rock a nd Victor's method, confirmed their results, and tasks 
in which the implied conf l ict was varied a llowed him to conclude that 
the cognitive component , the expectation of a unitary response, was 
t he essential element in producing vision-touch conf licts, which wer e 
then r esolved in the direction of vision. 
Another hypothesis by Miller, name ly that more accurate or 
practised tactual j udgment would result in less r e liance on vision, was 
not confirmed . Using a verbal questionnaire each subject was asked 
three questions to determine hoVi the expectat ions of each may have 
influenced his matches . The questionnaire confirmed that subjects did 
not change their t ask appr oach over trials. Thus visual dominance was 
not diminished by haptic activity a s predicted. 
The converse of this hypothesis had been t ested by Derrick and 
Dewar (1 970) in response to an ea rlier study by Miller (1968). They 
argued that, !I • • • if an increase in t actual accuracy would lead to less 
dominance of vision over touch , then a decrease in such a ccuracy 
should lead to increased visual dominance ." (p. 938). This hypothesis 
was te sted in a study which p21rtially r eplicated Miller's 1968 study , 
but manipulated "degree of tactual accuracy" in addition. They fai l ed 
to find a statistically significant trend but expre s sed d::'fficulty i n 
reconciling this failure with Miller I s conce pt that II ••• visual domin-
ance occurs because visual information ' fills in' for tactual informa -
tion \-:hieh is less reliable . \I 
In a critical introductory statement to their study "Cross-Modal 
Matching by Young Children ", l'tilner and Bryant (1968), challenged the 
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validity of the claims of c ertain investigators1 that they have found 
age-related improveme nt in tasks invol ving the integration of per-
ceptual information which comes through different sensory modalities . 
The experimental evidence on which these claims are based comes from 
studies in which children are made to match stimul i when these are 
presented in different modalities. All these researchers conc l uded 
that this result signifies a developmental improvement in cross- modal 
integration. [see p.458, Bryant (1968)J . The second a uthor l~d 
published a separate paper i n which he commented on the design of 
developmental studies of cross-modal matching and cross-modal tran s -
fer, saying that these studies failed to include the controls which 
;,ere necessary to show changes in cross-modal ability. He states: 
Uln cross -r:lodal matching tasks, errors may be due to 
failures .in recognising equivalence across modalities, but 
they may also be due to failures within one of t he modalities 
concerned. For example in a task in which the choice stimuli 
are presented tactually and the standard stilnulus visually , 
errors may be due to failures to match information across 
t he two modalities, but they may a lso be due to a fa ilure 
to .discriminate the two-choic e stimuli tactually. It follows 
tha t the improvements which have been found could be explained 
as improvements in discrimination within a modality rather 
than in matching information across modalities. 
The control, which is necessary if improvements are to be 
shm·m as genuinely cross- modal , is very simple . It is to 
include \vithin-modal as well as cross - modal matching con-
ditions. 1I 
Rudel and Teuber (1964) are quoted as having incl uded the necessary 
controls , but even they commit a design error by presenting certain 
stimuli successively and others simul taneously. 
Because of this alleged. lack of substantive evidence, either for 
or against the claim that cross-modal integration increases with age t 
Milner and Bryant themselves designed an experiment in which children 
1 . 
Abravanel (1968) ; Conners, Schuette and Goldman (1967); Birch. and 
Belmont (1965) ; Blank and Bridger (1969 ) 
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between five and seven years of age were required to match shapes 
within- and cross-modally . It was argued that if there was a greater 
improvement with age in the cross- than in the within-modal conditions, 
the claim for a developmental improvement would be substantiated; if 
on the other hand, there was the same degree of improvement with age 
in both types of matching , this claim would have to be disallowed. 
The crucial comparison in this experiment therefore concerned 
the relationship between the within-modal and the cross- modal matching 
condition s . 
The two main resul ts were , 1 ) that -the developmental i mprovement 
that did occur was mirrored by a corresponding developmental improve-
men·t in the within-modal conditioni 2) that as many errors were made 
in the tactual within-modality task as in either of these t;1O cross-
modal tasks. Milner and Bryant interpret these r esults as a clear 
indication that the age change which did occur in the cross-modal 
condition must be attributed to changes within the tactual modality, 
rather than to changes in organisation across modalities . They 
reject the validity of the studies in question and state: 
"Until it is properly shown at any age r ange and with any 
material that improvement ·with age is grea'ter in cross-
modal tasks than in within-mod;o l tasks, the hypothesi s of 
a developmental improvement in cross- moda l organisation 
must be discounted." 
Referring to results they also discuss the possibility t hat al l errors 
in cross-modal matching can be attributed to failures in ,he tactual 
input, rather than to failures in the cross- modal organisation. 
Their tabled results show clearly that in within-modal matches the 
visual input is more accurate than their tactual input. 
Note: In relating this finding to the present study it is important 
to remember that no perceptui.ll conflict was included in the Milne r & 
Bryant experimental tasks. Also, no indication was given to Ss as to 
20 
Hence in each cross-modal match (VT or TV)1 there is always one 
good input (V) and one bad one (T), whereas in the TT matches two bad 
inputs have to be compared, i.e. TT matches should be the most diffi-
cult, assuming of course that errors are entirely due to the 
discriminality of the input. They add that in the case of the 
simultaneously presented stimuli, they can infer from the data that, 
" ... a specifically cross-modal difficulty is constant with 
age (this is the main conclusion of the paper ), but also 
that that difficulty is in fact negligible. This is a very 
important conclusion. It implies .. . that as soon as ... a 
tactuaJ. .discrimination can be made, the same discrimi.,nation 
can also be made cross-modally, when only one of the stimuli 
is given tactually. II 
This conclusion, however, does n6t apply when there is a delay 
of from 5 to 30 seconds bet\veen the first and second stimuli. Under 
these delays TT matches were no harder than VT or TV matches. It can 
be argued from this pattern of results that some of the errors j.n 
cross-modal matches were due specifically to failure in cross-modal 
organisation. If the same argument is again applied , viz. that only 
a significant difference between TT matches "and VT!TV matches would 
be indicative of failure in cross-modal organisation, then the failures 
that did occur are still unaccounted for. Milner and Bryant suggest: 
I 
"This cross-modal failure is probably the r esult of the 
imposed memory requirement since it is only present when a 
delay of 5 seconds or more is introduced. This suggests 
that there may be a tendency for stored representations of 
shapes to be more inaccessible for cross-modal than for 
within-modal comparison after a delay of a few seconds. 
"It should be noted again that the degree of this ~ross­
modal failure after delay is constant over age . II 
the correc·tness or otherwise of their responses and therefore the 
numerous trial s C.J.nnot be compared with e . g. Becker-Carus f II learning 
period II which he used to lower the tactile discrimination threshold. 
vr: A visual stimulus matched through the tactile modality, i.e. by 
touch a10ne. 
TV: A tactile stimulus matched visually only. 
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Of pa r ticular relevance to the present study is that of Kaufman 
et al (1973 ) who also used young children as subj ects, and although 
not concerned with dominance where the sensory informa tion was in 
direct conflict, they were nevertheless concerned with the organisation 
of the tactile and visual sense systems . 
Their study was a response to the claims that,ll .. . many of the 
changes in behaviour that occur with age are subserved by systematic 
changes in the . relationship among the sensory systems", and to the 
conflicting resultsl from explorations of these hypothesised shifts 
in sense system hierarchy. They therefore sought firstly to determine 
i f there is a developmental shift over . age in the relative effective -
ness of touch versus vision, and secondly, to study at the same time 
the nature of the age changes in the interrelationships betvleen these 
two sensory modalities . 
To do this it was necessa ry to select tasks which are equivalent 
across sense modalities - as regards cognitive demands - and which 
fall within ·the cognitive competence of very young and older ci,ildren . 
Simple reaction time was considered to be such a task , and two separate 
RT procedures were developed to anSlver the questions. The first task , 
cal l ed r Interpolation I , represented a sensory interference model vlhich 
yie l ded information about the interrupting effects of vision to touch, 
and touch to vision. The second task, 'Prestimulation ' , was a priming 
model which yielded information concerning the effects of tactual 
priming upon visual RT and vice versa. 
In the Interpolation procedure , the subjects did a set of trials 
in one mode (e.g. RT to light or to touch) followed by a three minute 
lRude l and Teuber (1964): found no age-related hierarchical shif t . 
Fishe r (1965) and schop1er (1966) cited by Kaufman: found diff erent 
hierarchical - organisations at different ages. 
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intervening period of stimul ation in the other mode before d6ing a 
second set of trials in the original mode, i. e. TVT or VTV. The 
analyses were used to answer two questions: 
1) Whether interpolated stimulation in the modality other than that 
used for the RT signal, resulted in an increase in RT at al l 
ages, and 
2) If the combination of modalities used in signal and interpolation 
had different effects on RT at different ages . 
The answer in both cases was a clear affirmative . In the first 
case the increased RT fo r both conditions was greatest on the trial 
following the interference, but the increase persisted for at l east 
four more trials with all subjects in all age groups . (See Fig. I, 
p.170, Kaufman et aI, 1973.) These results showed that in cilildren 
of 5 years and under, visual RT was slowed more profoundly by the 
interpolation of tactual stimulation than was tactile RT by interpolation 
of visua l. In the six year olds, both conditions were equally effect -
ive and from the age of seven onwards, interpolated visual stimulation 
influenced tactile more strongly than somatosensory interpolation 
affected visual RT (p.170). 
An analysis of variance for Age X Sex X I nterpolation Conditions 
indicated that with increasing age there was a marked shift from 
I greater tactile ' to I greater visual' interpolation effects (p ".:.' .01). 
The possibility of the effects of starting a new series OC RT trials 
being an artefact was controlled fo r but alternative comparisons 
yielded the same high level of significance and the authors therefore 
concluded that the fact of interpolation, and not the starting effect, 
was related to the increased RTs. Also these interpolation effects 
were shown by between 90% and 100% of the subjects. (Mode - 96%). 
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These results therefore permitted the inference that (1) there 
was a cha nge from somatosensory to visual prepotency with increasing 
age, and (2) such a shift in what Kaufman calls "the hierarchical 
processing" occurs between the fifth and seventh years of life . It 
i s interesting to note that vaught et al (1975) report as follows: 
"Intersensory equivalence abilities are age -related and reach an 
asymtote around 9 years of at;1e. " (p. 306) . 
The second procedure, viz . the 1 Pre stimulation i model was intro-
duced mainly because Kaufman et al felt that in order to cbtain 
information on the nature of the internal o r ganisation of tactile 
versus visual stimulation, the two stimuli must be equated albeit 
subjectively . This condition they claim to have fulflled , in thei r 
study , and that their r esults, " . . . permitted inferences concerning 
intra-modal and inter- modal functional organisation ... 11 
The specific purpose of t he design was to elicit evidence re-
garding the relative effectiveness of hetero- and homo- modal priming 
on the RTs of children of different ages. 'Two consecutive stimuli were 
given and the subjects had to r espond on the second. The hetero-modal 
combinations were: VT and TV, and the homo-modal: VV and TT . The 
base- line was the pre stimulation RT in each mode. 
The evidencel derived from this model again indicated clear 
developmental changes in the ways in which stimulation in one sense 
system affects RT to a signal presented in another system . (Kaufman , 
1 Actual results:-
Ages 3,4,5 & 6 Hetero-modal VT/TV: RT increased (slovle r) above base-
Age 8 
Age 9 
Ages 3,4,5,6 & 7 
Ages 7 & 8 
Age 9 
" " 
" " 
Homo-modal 
" " 
" " 
line (p . '--:- . 005) 
II RT unchanged 
" RT shorter (p -<. . 00l) 
VV/TT: RT unchanged from baseline 
" RT slower (p --: .05 or less) 
" RT slightly faster but not 
significant 
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p.165): "The most gener al finding was a change from proximoceptive 
(somatosensory) to teloreceptive (visual) prepotency with increasing 
age. 11 
Another noteworthy example of research generated by the domin-
ance hypothesis of Rock and Harris, is a study by Christian Becker-
Carus (1973). This author argues that .even though Rock and Harris 
produced strong evidence to · show that vision can alter tactile per-
ception in a conflict situation, this still does not in any way negate 
the findings of e.g. Stratton (1897) or the experiments of Erisman and 
Kohler (1950), whose results point towards changes in visua l perception. 
(Refer to page 348). Becker-Carus considers the problem to be that of 
finding the reason s for the different effects. These he postulates, 
can be found in the discrimination power of each of the two sensory 
systems. The author points out that under normal circumstances we 
are called upon to make many more visual discriminations than tactile 
ones, and that normally our tactile ability is not fully exploited; 
as can be se e n when conside ring the achievements of schools for the 
blind. 
In his search for an adequate explanation of the dominance 
phenomena shown by Rock and Harris, and by the researchers using 
distorting prisms, he therefore used the concept of differential 
sensory discrimination thresholds as the basis of his hypotheses to 
be te sted, viz; 
1. Without any previous practice, (i.e. under normal circumstances), 
the human adult's visual dif f erential threshold is lowe r than his 
tactile threshold. 
2. Practice will significantly lower the tactile differential 
threshold . 
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3. If the actual difference between the visual and tactual sizes of 
an object lies below the discrimination threshold (DV or DT) then 
the subject is not in fact conscious of conflict when making his 
size judgment of the given object, and his response will be 
biased in favour of whichever mode has the lower differentia l 
threshold at the time. 
4 . The mode used in the experimental task , VV, TT, VY or TV, would 
have no sig:nificant influence on the outcome . 
The strategy in his two main experiments was to establishl a base-
line differential threshold for each subject in both modes, and 
then to measure their matching perf~rmances over three trials in " 
various input c ombinations of the two modes . Interpol~ted between 
the two experiments was a training period in \-!hich subjects were 
told, after eac h trial) t~~e size and direction of their error i n 
making a tactile judgment . An interesting departure in the method 
is the manner of presenting the conflicting stimulus material to 
the subjects. Aiming to eliminate both the reducing lens and the 
cloth as used by Rock and Harris, and others, this author wished 
to expose his subjects directly to both sensory stimuli without 
any possibility of either visual or tactile distraction. 
5. The procedure was to present the subject with a standard wooden 
2 
square to examine visually, followed by a slightly larger block 
IThe establis;llnent of the DT was done as follows ; the S sat at a 
table on which the 25x25cm block lay. With closed eyes the Shad 
to explore t:lis block tactually for 5 secohds . Then the S was 
presented with an array of seven size-graded blocks to examine. 
They were not to be lifted so as to prevent the relative weight 
differences from being used as e"tra information. The S then had 
to select a matching block to pair with the standard. Five trials 
were scored for each subject. 
2 . Block s~zes were based on pilot data, and the first standard was 
20x2Ocm, the second, 25x25cm. 
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which the subject had to examine tactually with eyes closed. Before 
the experiment the subject is told that the two blocks are identical 
in size. Size judgment took the form of three matching tasks, one 
visually, one tactually, and the third by drawing the block. To 
eliminate the possibility of task order becoming an artefact , the 
1st and 2nd conditions were reversed for half the subjects. In 
addition two control groups were tested: the first group was given 
the visual task only , (using the smaller block), and the second 
group the tactile task onl y, (using the l arger block). All subjects 
executing these matching tasks had to choose a size from a standard 
array, using the modality in which· the original stimulus was re-
ceived, and then draw the size as they perceived it. After three 
trials the training period was interpolated . 
Broadly , the results of the Becker-Carus (1973) experiments can be 
summarised as follows: In the case of a conflict between the information 
received through two sense modalities, that received from the sensory 
mode having the lower differential at the time, and which is therefore 
conducting the more reliable information, is dominant . As baseline 
measurements confirmed, the visual DT of a human adult is lower than 
his tactual DT. Consequently , if a subject receives two different 
perceptions of the size of an object (through two sense organs) he 
will choose the visually perceived size as correct. If however the tactual 
DT has been experimentally lowered , then the converse wil._ pertain . 
Becker-Carus claims that the results also resolve the apparent 
contradic tion between the Rock and Harris visual dominance hypothesis 
and the results of the experiments with reversible lenses by e.g. 
Eri sman and Kohler (1950). 
A critical evaluation of the main studies that supported Rock 
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and Victo.r' s (1964) conclusion regarding visual dominance over touch 
was made by McDonnell and Duffett (1972) whose own study presents some 
further evidence that methodological problems may have produced bias 
in favour of vision. 
Their experimental group of subjects was exposed to three sizes 
of standard blocks of wood perceived through both modalities, while 
.two control groups were tested respectively through either the visual 
or tactile.mode. After exposure to each block, subjects selected a 
comparison block from a size-graded array of 15 blocks. 1 Group means 
suggested that the experimental subjects had formed a unified impression 
resulting in a judgment which ,,",'as a compromise between their visual and 
tactual impressions with an apparent bias towards the tactile modality. 
On closer inspection J however , subjects Here shown to have made their 
judgments conform to either their visual or their tactile impressions, 
and there was a great heterogeneity of response pattern. McDonnell 
and Duffett fail to identify the conditions that facilitate a dominance 
of vision or touch, and they reject the gen e ralisation of vision being 
dominant in a conflict situation, as proposed by Rock and Victor .and 
others. They mention that there were features of Rock and Victor's 
1964 study which may ·have favoured a predominance of vision over touch, 
e.g. the use of the distorting perspex cylinder and the silk cloth. 
1 Table III 
Mean judgments of the size of the five standard blo.::ks in 
inches, each mean is based on 10 judgments made by the 
five subjects of each group 
Standard stimuli size orientation 
GrOUDS Laroe side UD Laroe side down 
EX 1.B4 2.1B 
TC 1.53 2.49 
VC 2.46 1.51 
(McDonnell and Duffett (1972), p.175) 
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The cloth might have attenuated the tactile information, or at least 
encouraged the subjects· to rely more on visual info~~ation. 
TwO years earlier, Kinney and Lurie (1972), who had also found 
that vision predominates over tactual and kinaesthetic information, 
had been similarly concerned that lenses, prisms and other distorting 
devices could jeopardise the subjects naivete, and that more natural 
-perceptual conflict conditions should be employed. They therefore 
looked for.an instance of naturally occurring distortion, and chose to 
use matching tasks done above and below water. Subjects were required 
to match various sizes of discs with memorised sizes of common coins. 
Their results provided strong support for the position that visual 
information dominates and strongly influences other modalities. They 
do however concede that there is a possibility that the demand 
characteristics of the experiment may alert the subjects to the pur-
poses of the study, and therefore replication of the key studies and 
critical evaluation of procedures is important. 
Another example of a study which examines possible weaknesses 
is that of Butter and Bjorklund (1973), who note that though the 
majority of investigators studying visual versus haptic perception 
have been primarily concerned with the relative efficacy of these 
two modalities, and few with the specific characteristics of visual 
and haptic processing of information. These authors agree with 
Abravanel (1972) that there is a need to separate the rolps of acqui-
sition and transformation processes in the chain of information hand-
ling. Their study aims at investigating and comparing 
" .•. the information-gathering capabilities of the visual and 
haptic modalities and to equate visual and haptic informa-
tion as a function of stimulus exposure. It seems plausible 
that the haptic system is less efficient in its gathering 
of information than the visual system, i.e. given equal 
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exposure to a stimulus in each of these modalities, more 
information is obtained and therefore would be available 
for processing in the visual than in the haptic system. 1I 
(Butter and Bjorklwld, 1973, p.787 . ) 
The problem of Uequal exposure ll is seen as being more than a 
matter of equal scanning time , as the time necessa ry for visually 
scanning an array of variants is not equal to that needed to expl ore 
haptically those same forms. This differential exploration time could 
significantly influence recognition and thus cloud. possi ble differences 
between visual and haptic modalities. In order to measure the amount 
of information obtained by each of the two systems , these authors man-
ipulated exposure to stimulus times in a drawing· task, using accuracy 
of reproducti on of random forms as an indication of the amount of 
information obtained from the exposur e. Once this is kn~wn, an experi-
menter can vary visual and haptic exposure times and thereby eliminate 
a source of error . The most important result of their experiments, using 
adult subjects, was tha t " ... 30 seconds of one - handed haptic exposure 
~ere required before performance equalled that attained when forms were 
visually inspected for only two seconds. " They conclude: 
li The superior ity of vision over touch frequently found in 
vision and haptic matching studies, may well be the result 
of differential information obtained from equal exposures 
to a stimulus and not in the actual processing of that 
information. " (p. 729). 
As early as 1955 Wal l ach and Auerbach concluded a study by stating 
that there are memory modalities just as there are sensory modalities. 
Connoll y and Jones (1970), using both childl and adult subjects, 
i nvestigated the nature of the integration bet\"een sensory modalities, 
notably between the visual and kinaesthetic systems, which they saw as 
1 Three groups of children aged 5, 8, and 11, and an adult group aged 
23 years. 
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playing a very impor tant part i n vol untary motor control. Taking due 
cognisance of Bryant·s (1968) criticism of studies that failed to 
permit a distinction between intra - and cross-modality effects, and 
wishing to avoid the difficulties inherent in working with shapes, as 
Rudel and Teuber did, these authors chose tasks which involved esti-
mat ing the lengths of various straight lines . Their testing technique 
permitted precise measures and enabled a careful control of exploratory 
movements to be imposed . 
1 From an ana l ysis of the absolute errors fo r the four groups of 
sub j ects in both the within- and cross-modal conditions, the following 
can be concluded: 
"In terms of the absolute error scores the two intra-modality 
matching tasks are performed equally well . There is a steady 
decrease in the absolute error as a function of , increasing 
age in both the intra - modal conditions. The difference in 
error scores is significant (p < 0.01; t test) between the 
5- and 8-ye ar - old groups over the four matching conditions 
but not betlveen the 8- year , ll - year and adult groups. 
A striking feature of the results is the asymmetry between 
the cross- modal conditions. W.~en the subjects are presented 
,,,ith a visual standard and required to make a kinaesthe tic 
match, their absolute error scores are significantly greater 
at each age level than the reciprocal condition of making a 
visual match to a previously perceived kinaesthetic standard 
(p ,<::: 0.01 ; t test)." 
(Connolly and Jones, 1970, p.261). 
Obtained results for the various age groups in both conditions 
clearl y support previous investigations like that of Pick et al (1967) 
which concluded that perceptual discriminations become less variabl e 
1 Table of absolute error scores for the four groups of subjects in 
the intra-modal and cross- modal conditiOl:S:-
Visual- Kinaesthetic- Visual Kinaesthetic 
Aqe Visual Kj.nae sthetic Kina e st he tic Visual 
5 1.15 1.18 2 . 45 1.27 
8 0 . 82 0 . 86 1.87 0.97 
11 0 . 95 0.92 1. 27 1.06 
A 0.72 0 . 69 1.23 1.01 
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during the course of a child's development, without this necessarily 
implying an increase in absolute accuracy. Connolly and Jones found 
t hat though a variance analysis reveals a somewhat different pattern , it 
also reveals that cross-modal translation between vision and touch is 
asymmetric; tactile-visual performance being significantly more accurate 
than visual- tactile, i . e. all the subjects in this experiment were 
better at forming visual equivalents of kinaesthetic models than vice 
versa. 
In an att empt to find an explanation for the asymmetry in cross-
modal functioning and for the developmental changes which have been 
reported, Connolly and Jones (1970) prOduced a model which reflects 
wallach and Aue rbach ' s (1955) statement that , " .. . there are memory 
modalities just as there are sensory modalities . " This model embodies 
two basic assumptions: 
1. That visual and kinaesthetic performance is mediated through modality-
specific storage systems (as opposed to a general storage system) 
of which the visual system is the more efficient. 
2 . That the translation between the two modalities takes place prior 
to information being put into short-term storage. 
In the case of the visual-tactile matching task , the visual information 
i s translated into code and held in the kinaesthetic store before 
being reproduced kinaesthetically. Similarly, in performing a tactile 
task, the subject translates this signal into the visual code before 
forming a visual match of it. Connolly and Jones state : "The sus-
ceptibility of the kinaesthetic store to decay increases the variability 
of the visual- tactile performance over that of the tactile- visual 
performa nce . " 
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Supported by evidence produced by Posner (1967)1 this model pro-
vides a paradigm for testing the hypothesis that "translation takes 
place be fore storage in cross-modal matching." 
Such a hypothesis would predict that the accuracy of the K - V 
task should match that obtained in the V - V task. Similarly , V - K 
performance should show the same properties as K - K predictions . 2 
Results substantiate this hypothesis, and Connolly and Jones 
summarise their conclusions by confirming that translation between 
modalities is performed on the basis of information held in long-term 
storage and whicl) contains internal representation of the relationship 
between the types of information (e . g. V or K) . The additiona l pro -
cess of translation which a cross-modal match requires, serves to 
increase the variability of cross- modal over intra-modal performance. 
Developmental changes in intra-modal performances result from 
improvements in t he short-term storage systems, from the child's in-
crea sed skill at attending to the environment and selecting the 
necessary information from it , and finally, from an increased 
efficiency in the mcidiating mechanism. 
In view of the fact that the second aim of the present study is 
to consider the universality of perceptual dominance, not only across 
ages, but also across cultures, a study by Conners, Schuette and Goldman 
(1967), (the design of which was criticised by Milner and Bryant -
see p.457), is also of considerable interest here . 
Using information-theory methods, these authors analysed inter-
sensory communication in children of different social class. The 
lposner (1967) provided evidence to indicate that visual storage is 
more efficient than kina esthetic. Giv e n central proc e ssing capacity , 
he argues that the visual system functions as a I rehearsal' mechanism , 
whereas the kinaesthetic store is subject to temporal decay. 
2For diagram of the model see Appendix N , page IOLt 
33 
problem they selected for investigation in this study was communication 
of information from the haptic l to the visual modality. 
The usefulness of the information-theory mode l was chosen for 
the greater sensitivity of t he analysis to effects which would not 
othen.,ise be apparent . Essentially this advantage stems from the fact 
that all the information (in task responses) is evaluated, whereas 
otherwi se discrimination tasks in which performance is recorded as 
error scores , fail to give parti al credit for mistakes which are only 
slightly wrong. Also, the unit of information, the IIbitll, is not tied 
to a particular dimension, but variations between categories, e . g. 
size and shape could be compared. 
The Conners et al study confirms previous findings that haptic -
visua l transfer ability follows a developmental growth function, and 
their results suggest that for the dimensions tested , social class is 
a powerful variable affecting the rate of such development . I t was in 
fact found that social class has a marked effect on a ll the dimensions, 
( interacting in some cases with sex and age), Wit i1 the lower social 
class children , especially the 5-year-olds, being impaired on all 
dimensions. 
These authors also stute that social class differences at such 
a basic l evel of information processing can be seen to imply that 
intersensory development cannot be a simple maturational process which 
"'ill emerge independently of environmental effects . If L.hildren 
deficient in language concepts perform particul arly poor l y in tasks 
requiring intersensory communication, this would be consistent with 
IIi Haptic ll was defined here as referring to the combination of sen-
sory impressions deriving from t ouch, pre ssure , kinaesthetic a nd 
proprioactive feedback when a subject is allowed actively to 
explore and feel 2.n oLject . . 
34 
the notion that l anguage plays a vital role in linking information from 
different sense modalities. 
These authors postulate that language and experience mediate 
cross-moda l transfer. 
2.3 Impl ications from the studies reviewed 
2.31 Findings 
From the studies reviewed above it seems therefore that the 
following findings have been well substantiated: 
1. l'lhen adult subjects ' sense of toueh conveys information that dis-
agrees with \,lhat they are seeing, the visual infonnation determines 
t heir perception. This conclusion was drawn from a number of studies 
in which adult subjects grasped a stimulus object which they were 
also viewing through a distorting optic system. These objects 
experienced a unified impression which agreed closely wit;, the 
object's illusionary visual appearance . (This effect was reflected 
in their responses and performance bias in matching tasks.) 
2 . The above conclusion is true while subjects r emain unaware of the 
sensory conflict, but once they become aware of the distortion, 
expectation of unity ceases and touch is no longer dominated by 
vision. Hence this cognitive component , viz . the expectation of 
unity, i s the essential e lement in producing a vision-touch con-
flict which is then resolved in the direction of the visual mode. 
3. When time of exposure to .the conflict ~las extended, size judgment 
did change somewhat, showing greater accuracy, but this could not 
be att ributed to visual change . l'lhether objects look larger or 
feel smaller had still to be demonstrated. What longer exposure 
time did -appear to demonstrate was an adaptation to "posit-ion 
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sense" which . led to grea ter accuracy of judgment. 
4. When the conflict was exaggerated, . using reversing prisms , the results 
showed that vision is powerful enough to accomplish radical mis-
perceptions by touch even in highly practised skills like writing 
numerals. 
5 . The hypothesis that more accurate and practised tactual judgment 
would result in less reliance on vision was not confirmed ; visua l 
dominance was not diminished by more haptic activity. 
6 . Cross- modal translation between vision and touch is asymmetric, 
t actual-visual performance being more accurate than visual-tactual. 
This means that subjects were better at forming visual equivalents of 
kinaesthetic models than vice versa. This asymmetry was attributed 
to the fact that translation between moda l ities is performed on the 
basis of information held in long-term storage and that the process 
of translation which a cross-moda l match requires, serves to in-
crease the variability of cross-modal over intra - modal performance. 
7. Using interpolation as the source of conflicting sensory input, it 
was shown that younger children, below 9 years of age , were more 
susceptible to tactual interference during visual trials ",hereas 
the converse pertained for older children, who were more affected by 
visi on during tactual trials . It was also shOlVl1 that for various 
age-groups perceptual discrimination became less variable during 
the chil d's development, without this necessarily impJying an 
increase in absolute accuracy. 
8. Developmental changes in intra-modal performances result from 
improvements in the short-term storage systems, from the child's 
increased skill at attending to the environment and selecting the 
necessary information from it, and finally, from an increased 
36 
efficiency in the mediating mechanism. 
9. Haptic-visual transfer ability was found to follow a developmental 
growth-func"tion, and results suggest that (for the dimensions 
researched), socia l class is a powerful variable affecting the 
rate of such development . It was found that social cla ss, inter-
acting in some cases with age and sex, has a marked effect 
especially on 5 year-old children, with the lower social class 
children be ing impaired on all dimensions . The implication of 
this finding is that intersensory development cannot be a simple 
maturational process which will emerge independently of environ-
mental effects. The se authors "also postulate that language and 
experience mediate cross-modal transfer. 
2.32 Po ssibl e Artefacts 
A number of investigators interested in explaining the 
sensory dominance phenomenon, have conce ntrated on identifying possible 
artefacts in existing studies in this area of research. Some of the 
conce pts and experimenta l procedures which have been criticised a re 
as follows: 
1. In examining the claim that cross-modal integration increases with 
I 
age , it ~~s postulated that such changes must be attributed to 
changes in with in-modal matching, notably in the tactual modality, 
rather than to changes in orga"ni sation across modalities. It was 
argued that only if a greater improvement with age in the cross-
than in the within-modal conditions was shown, could the claim for 
developmental improvement be substantiated. Results tabled in 
support show clearly that in within-modal matches the visual input 
IMilner and Bryant , (19 68 ) 
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is more accurate than the tactual input. 
, 2 . Visual dominance has also been attributedl to the postulated 
difference . between the discriminating powers of the visual and 
tactil e . systems respectively. Using this concept of differential 
sensory discrimination thresholds as a basis, it was hypothesised 
that in . the case of a conflict between the information received 
through two sense modalities, that received from the mode having 
the l ower differential threshold (DT) at the time, and which is 
therefore conducting the more reliable information , is dominant. 
AS baseline measurements confirmed, the visual DT of an adult is 
lower than his tactual DT. Thus, if a subject receives two 
different size perceptions (through two sense organs), he will per-
ceive the visually perceived size as correct. The converse will 
pertain if the tactual DT has been deliberately lowered. 
3. 2 Several authors have been concerned about the possible influence 
of the various distorting devices like lenses, enlarging and 
reducing I prisms, etc. , \>lhich are used to produce the conflict 
situation, an essential in most sensory dominance research designs. 
It was felt that these devices could interfere with the accuracy 
of tactile estimates favouring'dominance of visual response s . 
4 . kn .. d 3 h . . Othe r wea esses that ",ere l.nvestl.gate were t ose pertal.nl.ng to 
exposure times . These were considered in the light of the differ-
ential information-gathering capabilities attributed to the haptic 
and visual modalities respectively. Because of these hypothesised 
I Becker-Carus,(1973). 
2 McDonnell and Duffett,(1972);and Kinney and Luria,(1972). 
3Butter and Bjorklund, (1973);and Abravanel,(1972). 
38 
differences , equal exposure times were claimed to favour "the more 
efficient visual system. 
5 . I n a critique of score assessments which t ake into consideration 
onl y error scores , and \'lhere no c r edit is given for mistakes which 
I 
are only slightly wrong, a case is made for the usefulness , in 
this respect , of the information-theory model. Thi s method is more 
. sensitive to effects which would not otherwise be apparent as it 
utilises all the information in task r esponses . 
2.33 Explanation 
Having considered all the findings and a ll the possible 
a rtefacts, it seems that despite many experimental and design weaknesses 
in past resea rch studies , t here is a considerable body of opinion that 
supports the notion of visual dominance as a valid concept. 
Opinion varies , however , as to why t actile informat ion differs 
from simultaneously received visual information . The explanation upon 
which some con sensus has been reached is that after .. sufficient 
exposure ll to visual/tactile sensory conflict , there is a change in the 
sense of touch itself. (The arguments that l ed to this c onclusion are 
given on p. lb.) Those who accept this explanation are in agreement 
that, contrary to time- honoured belief , touch does not educate vision. 
1 Conners, Schuette and Gol dman, (1 967). 
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3. THE PRESENT STUDY 
3.1 Aim and Design 
The broad aim of the present study was to investigate evidence 
of dominance in children's 'cross-modal perceptual activity, and more 
specifically to describe a pattern of development for the dominance 
of vision over touch for the sensory conflict situation. The second 
aim was to test the cultural universality of the phenomenon and its 
development. 
The experimental procedures of Rock and Victor (1964), which 
were described in detail in section 2.21, provided a basis for the 
design of this study . An experimental situation was created in 
which a subject could inspect, visually and tactually, a· block placed 
in a box, so that· its true size was felt, but which could be viewed, 
unknown to him, through a lens concealed in the observation aperture, 
which magnified the size of the image. Subjects Ivere asked to match 
·their impressions of the size of the block·in the box, to a standard 
array, and in so doing were subject to a number of control and 
experimenta l conditions which are given in detail in section 3.22 
belDlv. 
Rock and Victor's choice of square blocks for their standard 
array raised the question as to whether shape of block could possibly 
become an artefact in size judgment. ·As no alternative precedent 
existed it was decided to introduce both square and circular blocks 
into the experiment. Similarly, block size had to be carefully 
considered especially since in developmenta l studies the subjects 
al"~ys differ considerably in physical size . In this case hand size 
would determine the· size limits of the blocks to be grasped, and 
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it was decided to introduce two size-ranges designated simply as 
I 
"Large ll and I1SmallH respectively, and then to check for any inter-
action effects. 
In orde r to obtain data that could reflect a d evelopmental 
pattern, it was necessary to test sub jects .separated by real differences 
in age, and covering an age range of at least seven years. To fulfil 
the second aim, these subjects had to be representative of two groups 
which were 'clea rly culturally different. Each of the experimental 
age-groups chosen consisted of eight subjects, and each of the eight 
was randomly assigned to a different e xperimental condition. In 
addition to the variations of size and shape mentioned above, 
randomisation was extended to include alternating the two initial 
control tests. This a dditiona l precaution was taken to be able to 
determine whether or not the modality of the first exposure "laS 
significant in subsequent responses. 
This randomi sation meant that each of the e i ght members within 
a given age-group was presented with the tests in a way unique to 
him, e. g. one subject '""ould work with Utrge Square blocks, commenc ing 
with Test I , whilst another 'lOuld handle only Small Round blocks, 
possibly starting with Test II. The e ight different versions are 
shown schematically below: 
I Length of one side of the square blocks or length of diamete r of the 
round blocks: Small 2,3, and 4 cms. 
Utrge 4,5, and 6 cms. 
Gro up : 
Starting 
Test I II 
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Black (Xhosa) 
I II I II 
White 
I II I II I II I II I II 
Shape: Square Round Square I Round Square Round Square Round 
Large Small Large Small 
(4 5 6 cm.) (2 3.4 cm. ) (4 5,6 em. ) ( 2 3 4 cm.) 
Desig-
nation: 
Subject : 
H 
H 
M 
A 
H 
H 
N 
B 
H H 
N N 
M N 
C D 
N N N N 
M M N N · 
M N H N 
E F G H 
H H H H N N N N 
M. M N N M M N N 
H N H N H N M N 
A B C D E F G H 
The essential requirement wa s that eac h subject had to make f i ve 
consecutive size judgments (t>lO control and three experimental) of a 
s e ries of blocks, by c hoos ing a matchi ng block from a graded array of 
ten. A strictly sequential series of variations in the sense modaliti es 
(visua l and tactual) to be used for each task was followed : 
Relative size of Sense modality used sense modality used 
blocks to perceive in the matching 
stimulus block task 
Test I a Vision Vision 
Test II a Touch Touch 
Test III c Vision & Touch Vision 
Test IV b Vi sion & Touch Touch 
Test V a Vision & Touch Vision & Touch 
3.2 Method 
In order to adapt Rock and Victor's apparatus to the needs 
of t he study and to eliminate procedura l errors , a pilot study >las 
conducted . Obse r vations made during this preliminary study emphasised 
the i mportance of ensuring that the needs of the very young subjects 
-
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were carefully considered, particularly as regards communication, 
height and size of apparatus , and suitability of test materials. 
1 In principle the apparatus used for the main study resembled 
that used by Rock and Victor (1964), but two central features were 
different: Firstly, instead of a lens which reduced one dimension of 
the image by "about half ", a magnifyi ng lens which increased the tota l 
i mage by a factor of 2,1 was introduced . This modification was 
necessary to accommodate the l imited span of the small hands of the 
very young subjects. Secondly, the stimulus blocks which in the Rock 
and Victor study had been tactually examined through a clo'th so as to 
prevent the subject ' s fingers from bei~g used as size cues, were 
r edesigned as shown below. 
l' 
cross-sectional l view of suspension 
Stimulus Block 
, 
Stretching frame 
Black stretch- fabric 
Suspended in this way the tactual examination could now take place 
out of the subject I s sight, i. e . ' below the level of the stretched 
fabric which supported the block. Not only did the elimination of 
the rather clumsy loose cloth greatly simplify the task for the smal l 
children, but it removed the possibility of an artefact arising from 
a textural difference being perceived when the subjects examined the 
block through a cloth , but not the graded rlrray of matching blocks. 
The importance of the elimination of all possible visual or tactual 
distractions, especially when presenting conflicting stimulus 
material, was emphasised by Becker - Carus (1973, pages 352 - 3 ). 
1 d ' See Appen ~x B page 84 for physical dimension . 
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As discussed on page :q of this study, the question of sensory dom-
inance arising from bias produced through methodological errors, was 
investigated also by McDonnell and Duffett (1972), whose evidence 
drew attention to the problems arising from the use of conflict-
producing devices. 
In preparing both the stimulus blocks and the arrays of size-graded 
matching blocks, care was taken to obtain a very smooth finish without 
any marked textural peculiarities. Adequate lighting for the stimulus 
block also rece ived careful attention. 
Names, ages and assigned experimental designations of subjects 
were entered on printed scoresheets before testing was begun. Por 
sample score sheet see Appendix D, page 86. 
3.22 The Subj ects 
The subjects of the study were 72 Xhosa boys from 5 years 
to 13 years, drawn from a very depress ed urban area, and 56 White 
boys from 5· years to 11 years. All the subjects were from Grahamstm·m, 
South Africa, either at primary, or nursery schools or at da y creches. 
The Black subjects were experiencing a physically, intellectually and 
culturally deprived childhood, wherea s the Whites represented a highly 
privileged population group. 
Groups of 8 Xhosa subjects were matched for age with groups of 
White subjects, these groups being spaced at yearly intervals. As 
these groups were to be separated by real diffe rences in age ,l the 
subjects were selected on the basis of birth da t e s obtained from the 
school registers. Subjects were not matched for levels of schooling, 
but as Xhosa children in the lower primary classes tend to be older 
Ipor schedule of subject ages see Appendix C, page 85. 
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than their White counterparts, two additional Bl ack groups, aged 12 
and 13 respectively, were included in the experiment. Hence there 
were 7 matched and 2 unmatched groups. In the case of the Black 
subjects, certain measures of preselection were applied. In addition 
to age and birthdate, regularity of school attendance was considered 
in order to ensure a measure of certainty that a planned testing 
session would take place at the appointed time. In choosing those 
pupils who were regular attenders , the more privileged and better 
nourished children were likely to have been chosen. 
In order to . e liminate transport problems, to reduc e time spent 
by the pupils away from their classes and above all to allay the 
anxiety of the very young subjects, a l l testing was done in a hired 
room adjacent to the school. The subjects earned a fee for partici -
pating . A male interpreter was c~refully briefed t o give the standard 
ins tructions . 
The h~ite subjects were tested at their respective schools. 
3 . 23 Experimental Procedure 
As mor e than half the subjects had to receive their 
instructions through an interpreter, stringent measures were taken to 
keep verbal explanations to a minimum and to prevent failure of 
communicat ion, especially with the very young subjects. To ensure 
the success of the experimental tasks, a number of very simple 
comprehension checks were therefore given before the main tasks were 
started. For details of this procedure see Appendix E, page 87ff. 
Immediately after the communications check, subjects were shown 
how to position themse l ves at the appar atus , the smaller ones kneel-
ing and the taller ones sitting on a stool resting their chins on a 
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padded chinrest . This en sured that a ll subjects vj.ewed the stimulus 
from a fixed distance. 
At this point it is important to note that Rock and Victor 
(1964) had used an exposure time of 5 seconds. However the pil ot 
study had clearly shown that this was too l ong a time f or the younger 
subjects who were inclined to look up f r om the apparatus after about 
3 seconds. So the exposur e time chosen was 3 seconds. The possibl e 
e ffect of this change in pr ocedure is discussed in t he conclusion. 
3. 24 Control e.nd Experimental Conditions 
v/v : Visual sti..TrlUlus alone \'lith visual matchina onl y 
Thi s was the visual control condition . The subject looked 
at the stimulus block through the magnifying system of the apparatus 
for three seconds . He accepted that what he W2S looking at was a 
white block against a black background and he understood that he was 
to match the visible block, either a disc or a square , with an arr a y 
of graded size-si milar blocks. This he did by pointing to t he 
matching block without being a llowed to touch it. Not only did the 
subject v i ew t he stimulus from a fixed dist ance , but the standards 
were kept at a constant dista nce from them whi l e they made their 
choice. The stimulus block was of 3 cm side (or diameter) by 1 cm 
thick when the "Smal l" s ize range ""as indicated , and of 5 em side 
(or diameter) when the "Large " range was r equired . Though the magni -
fication factor was 2 ,1 a size 3 em block was usual l y seen as a. size 
5 cm block under the V/V condition . 
Half the subjects were tested on this control first and then on 
the tacti l e control. The order of the three experimental conditions 
was fixed in the or der in which t hey are described . 
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TIT: Tactual stimulus alone "ith tactual matching only 
After being shOlvn > hOlv to explore the dimensions of the block 
through the aperture in front of the box the subject "as allOlved to 
feel the underside of the stimulus block (aga i n 3 or 5 cm) "hich could 
norma lly , but not no" , be vie"ed through the glass "indo" in the top 
of the box . Three seconds active exploration of the hidden blocks was 
>required befor e he "as blindfoldedl and asked t o feel a sequence of 
blocks to choose one that matched the stimulus. Alternate subjects 
started f r om either extr eme of the standard sequence so t hat this 
would not be an artefact. 
VT/v: Visual and tactu~l stimulus \·,ith visual r.1atching only 
Here the subject per formed the visua l and tactual inspections 
simultaneously but did the matching by sight only . Care was taken to 
ensure that the hand was placed on t he object at the moment the image 
was first seen . At no time could the subject see his o~ hand or an 
outline of it beneath the tautly stretched backing cloth in which the 
block was suspended. Blocks used here a s stimuli were 2 or 4 cm 
squares or discs. 
VT/T: Visua l and tactual stimulus with tactile ma tchina only 
Again the conflicting visual and tactual stimulus was presented 
but matching "a s by touch as described fo r TIT . Blocks were 4 or 6 cm. 
VT/vT : ViSU21 2nd tactual stir-mllls with visual and tactile matching 
Finally the simul taneous visual and t ac tual presentation of t he 
stimuli wa s followed by a judgment in both modes together when subjects 
were required to fee l and view the standard array>. 
IThe blindfold vlhich is described in Appendix B ,.,as placed in a 
r eady position, but only lotte red a moment before the cover strip was 
lifted from the array of matching blocks. The very young subjects 
were given a chance to el~perience being blindfolded several times 
before the testing began. 
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In all five tests the cover of the viewing window was ~eplaced 
"after a 3-second exposur e time and simultaneously tIle cover was re -
moved from the.standard array. This served to keep the attention of 
the subjects on the stimulus block, but did not prolong the interval 
between perception and matching. 
3.25 The Dominance Index 
The simplest way to estimate dominance would have been to 
compare the control and the experimental r e sults directly. However, 
there were too many variable s to make this feasible and in addition 
it seemed desirable to have a single score which incorporated a 
particular subject's collective test performance, and which was indep-
endent of the group pe rformance. (In order to generalise from a sample 
to a population it is necessary to measure in the elements of the 
sample, i . e. in the subjects/ that attribute of the elements of the 
pcpulation that is of i nterest . ) 
The idea l solution would have been to relate the subject's per-
formance on each of the three experimental tasks to his performance 
on each of the controls, in terms of visual dominance; his score on 
the purely tactual control (TiT) ,"lOuld be scored as zero visua l 
dominance and the visual control ,",ould be scored 100. An interval 
scale between these two points would t hen provide the desired domi-
nance index. 
Unfortunately this scale could not handle these cases in the 
control where the visual image was judged to be smaller than the 
tactil e image. It was not anticipated that despite the enlarging lens 
such responses would be likely to emerge. Rather t han resorting to 
the suspec t procedure of di scarding these obserJations, especially as 
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in nearly all cases the subject's remaining responses were r easonabl e . 
ones showing understanding of the task, it was decided to use, as the 
measures for the 0 and 100 points on the index, the modal va lue s for 
the control conditions , T/T and V/V respectively . 
Once these modal values in terms of raw scores had _been est ab-
lished, a small scale of equivalents was drawn up for each block size . 
Hence , if e . g . a 3 cm block under the T/T control test condition 
yielded a response (as it usually did) of 3, it showed that there was 
no visual infl uence and this ra\v score was given a dominance index of 
O. Similarly if this same block under the V/V control test condition 
yielded the raw score of 5 , which ~las the modal figure, it shQl,ed 
clear visual dominance and would be given a dominance index of 100. 
It was then a simple matter to use these outer limits for the con-
struction of a scale for that particular block size, viz: 
Block Size : 
· r4~ - 5~ L; - 100 
5 - 150 
2 - -50 
l- 453 - 5~ - 100 
6 - 150 
(See Appendix F, pages 90, 91) 
4 cm 
[ ~~ - 3~,3 66,7 
- 100 
8 - 133,3 
4 - - 25 
5 - 0 
6 - 25 
7 · - 50 
8 - 75 
9 - 100 
10 - 125 
6 - 0 
7 - 20 
8 - 40 
9 - 60 
10 - 80 
11 - 100 
This system of scaling was used to derive fully comparabl e 
dominance scores from the original matching responses . This table 
shows how the effect of the magnification factor and the differential 
size-ranges were accommodated on a common scale. Once the conversion 
was c omplete, another freque ncy distributipn confirmed that the modes 
used were in fact correct. The distribution will be further described 
under "Discussion of results ". rf on this sca l e 0 indicates no visual 
i nfluence and 100 shows strong visual dominance , then a score of about 
30 is still mainly -tactual but some visual influence is preserrt, 50 
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equates the effects of t he two modalities and higher scores show clear 
visual dominance . For tables of raw and converted scores for individ-
ual sub j ects see Appendix A, pages 66ff. 
From these dominance scores, group means by ages were calculated 
for both Xhosa and White groups. See Table 1 below. Thi s table con-
t ains the information necessary for the assessment of d eve lopmenta l 
trepds and changes in sensory dominance over time. 
The second part of t he aim of the experiment could now also be 
fulfilled by making a test by test comparison of the individual domin -
ance scores obtai·ned by the 72 Black and 55 White subjects respect -
ively . Table 2 overleaf shows t his comparison which provides a basis 
for a conclusion about the cultural universa lity of t he dominance 
phenomenon in a sensory conflict situation. 
VISUAL DOMINANCE .IEANS BY AGES 
GROUP AGE TREATMENT 
V/V TIT VT/V VT/T VT/VT 
Xhosa 13 97 28 46 35 25 
1 2 122 22 67 36 56 
11 116 34 6·4 34 53 
10 88 25 60 42 38 
9 91 41 58 19 41 
8 91 19 23 23 34 
7 109 l6 94 36 56 
6 106 44 69 83 81 
5 100 34 ·54 22 50 
h'hite 11 75 9 63 24 38 
10 91 19 58 13 25 
9 97 34 40 32 31 
8 66 34 65 - 8 59 
7 106 22 65 23 47 
6 78 34 79 33 63 
5 97 19 88 16 78 
1 Raw and transformed scores for i ndividual subjects displayed in 
Appendix A on pages 66- 81 . 
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TABLU 
VISUAL DOMINANCE INDEX MEANS FOR BOTH GROUPS 
Test Condition Means 
Whites Blacks 
v/v 87 102 n. s. 
T/T 25 29 n. s .. 
VT/V 65 59 n . s. 
VT/T 19 36 less than 0,02 
VT/VT 48 48 n.s. 
3.3 Results 
3.31 Age groups compared 
Table 1 sho;,s the means of the transformed visual dominance 
scores calculated for each of the nine Black and seven White age 
groups. These transformations are sho>ln in detail in the Appendix, 
pages 66-81. This data was compiled to assess if there was any 
evidence of systematic developmental changes with age in sensory 
dominance. The figures presented here show no such pattern in either 
within or cross-modal performance over the two control and three 
experimental tasks. No signs of an age-related shift such as des-
cribed by Kaufman et al (1973) page 166, were immediately evident 
either. 
However , a careful scrutiny was made of the age groups that 
registered the extreme scores in each test and an interesting though 
not unexpected ~rend emerged. From the table below, it will be seen 
that when looking across the five t e sts for both cultural groups, in 
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nine out of the ten cases, the highest scoring age groups included 
children who were 5, 6, or 7 years of age. 
This trend suggests that the lowest visual dominance means 
might therefor e have been produced by the o lder age groups. It was 
found that in all except one test, viz. the V/V test with · Black 
subjects, the lowest scorers were indeed older than the high scorers, 
but in only three cases were these scores produced by the oldest 
subjects. (See Xhosa group in Test VT/VT and White group in Tests 
V/V and T/T.) The rest were scattered irregularly between the ages 
of 7 and 13. This position is summarised below, the numbers in the 
brackets giving the age group which Produced the score: 
Highest / Lowest 
Group Test Vis.Dam. Means Group mean 
Xhosa V/V 122 (12) 88 (10) 102 
T/T 44 (6) 16 (7) 29 
VT/V 94 (7 ) 23 (8 ) 59 
VT/T 83 (6 ) 19 (9 ) 36 
VT/VT 81 (6) 25 (13) 48 
White V/V 106 (7 ) 75 ( 11) 87 
T/T 34(6,8,9) 9 (11) 25 
VT/V 88 (5) 40 (9 ) 65 
VT/T 33 (6 ) -8 (8 ) 36 
VT/VT 78 (5 ) 25 ( 10) 48 
This developmental trend suggested by the extreme scores, is 
not sustained with any degree of consistency by the intermediate 
scores and therefore no age-related development or hierarchical shift 
could be found in any of the. within or cross-modal test results. 
A careful examination of the frequency tables showing the collected 
visual dominance scores for each · age-group in each task (see pages 
92 - 96 of Appendix G) revealed no single age group which consistently 
deviated markedly from the predicted ideal modal scor e. Hence 
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clear differences could be found in the sensory dominance scores of 
the various age groups. 
3.32 Xhosa and White children compared 
Table 2 shows a comparison, test by test, of the visual 
dominance index means for the Xhosa and White groups. This comparison 
was made to evaluate the cultural universality of the phenomenon of 
visual dominance over touch in a sensory conflict situation . In 
reporting the results of each test situation in turn, the figures 
quoted will be from the above-mentioned table and from the set of fre -
quency distribution tables displayed in the Appendix from pages 
v/v: Here subjects viewed the block, through the lens, without 
touching it so the score corresponds with a purely visual matching. 
As only the visual modality was involved, and visual dominance would 
be complete, modal responses were scored as 100. 
modal values 9 or 5 = 100 .) 
(In this case raw 
Out of 72 Black subjects, 38 gave this response, the rest of 
the scores being widely dispersed in both directions from the mode. 
Though the mode was the same for the White group, only 19 subjects 
gave this response. Two out of three of the rest chose a block 
smaller than the theoretical ideal. The resultant lowered mean of 87 
is further away from the theoretical ideal than that of the Xhosa 
group, 102. Both groups showed a wide scatter of scores; up to 6 
scale points on both sides of the mean being used by the 5 to 8 age 
groups. 
TIT: Here the subjects held the block and then felt for the 
matching sample. No vision is involved, so ideally the scores for 
TIT, a purely tactual match, should be zero. In this task, both 
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distributions were less scattered. Black scores showed more -errors as 
only 23 subjects scored 0, and 22 scored 50, i.e. two scale points 
from the ideal mode. Of the rest 17 scored 25, one scale point higher. 
In the White group more than 50% gave the modal response and the rest 
were 1 to 2 scale points higher. Apart from these examples, no further 
clustering of scores was shown. The difference between the g r oup means 
was not significant. 
VT/V: Here the sensory conflict was introduced for the first 
time. The block was touched and viewed, but matching required was 
visual only. Theoretically the mode would be about 70. Both groups 
produced very similar scores, 50 being the mode. However the group 
means rose to around 60 as 9 Black subjects and 14 Whites scored 100. 
Again there was no significant difference between the means, but this 
r esult masked the heterogeneity of the distribution. 
VT/T: Here the conflict situation was that the stimulus block 
used was touched and viewed but matching was done by touch alone. 
This test yielded visual dominance indices for the Black group which 
ranged from - 20 to 167 with a mode of 33,3, very close to the pre-
dicted mode of "around 30". The White group produced another bimodal 
distribution with two groups of 15 subjects scoring 0 and 33,3 res-
pectively. Here nearly one half of the Blacks showed a visual dominance 
score in excess of the ideal of 3Q. Black and White mean differences 
reached a significance of less than 0,02. 
VT/VT: Here both modalities were involved in the stimulus and 
in the matching process, and in terms of means, both groups came very 
close to the hypothesised half-way mark. In both Black and White groups 
the modal score of 50 clearly predominated and both groups produced 
mean dominance index scores of 50. However, the frequency distribution 
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once again shows that of those beyond the modal score, 28 Blacks and 
20 Whites showed a bias · in the tactile direction, while only half this 
number showed marked visual dominance. Aga in, both groups were more 
affected by the tactile influence than by visual dominance. 
3.4 Possible Artefacts 
Before considering these numerical r esults in further detail and 
dra\\·ing conclusions from them, it is necessary to report on the steps 
taken a t the outset to ensure that the recorded responses in this 
experiment could not have been artefacts of the experimental design, 
and that the sets of subjects to be compared across cultures were 
indeed sufficiently ;1omogeneous to be fully comparable . 
In testing the effects of the variables which had been intro-
duced into the r esearch design, e.g. stimulus block varia tion s and 
the alternating of the v/v and TIT controls, raw scores were used. 
As these responses were not discrete, they had to be reduced to ranks, 
and a non-parametric test designed for an ordinal level of measurement, 
viz. the Mann-Whitney U-Test , was applied. 
The first of these test s controlled for the possible effect of 
shape of stimulus block, i.e. those subjects who judged square blocks 
were compared with those who judged round blocks. Hence within each 
of the tests, subjec ts were compared if their test conditions were 
identical except for this one feature - viz. shape of block, (denoted 
by the second digit in the code), e.g. 
1.1.1 vs. 1.2.1 (Large square blocks vs. Large round blocks). 
and 2.1.1 vs . 2.2.1 (Small squa re blocks vs . Sma ll round blocks). 
all starting with the v/v control. 
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also 1.1.2 vs. 1.2.2 (Large square blocks vs. Large round blocks). 
and 2.1.2 vs. 2 . 2.2 (Small square blocks vs. Small round blocks). 
but all starting with the TIT control. 
This procedure was followed for White and Black sub j ects respectively. 
For results see Table (Appendix H , pa~e 97). 
Next, the possible influence of the t 'est order was checked by 
making test by test comparisons between subjects who started with 
c ontrol v/v and those who had started with control TIT, (denoted by 
the first digit in the code ), e . g. 
The 1.1.1 subje cts vs. 2.1.1 
and 1. 2 .1 subjects vs. 2.2 .1 
For Black and White Ss respectively. 
also 1.1. 2 subjects vs. 2.1.2 
and 1.2.2 subjects vs. 2.2 . 2 
For results see Table (Appendix J, page 99) . 
As the introduction of two size ranges of sti mulus blocks had 
resulted in responses which themselves fell into a double set of high 
and low figures, it was not feasible to use the same statistical 
t echnique to control for this variable. This data was therefore sub-
jected to an analysis of variance. The technique selected was the 
Kruskal-Wallis one-way analysis of variance. It was made (test by 
test) between sets of four subjects, e.g . 
Sets 1 .1.1, 1.2.1, 2 .1 .1, and 2 . 2. 1 
and Sets 1.1.2, 1.2 . 1, 2.1 . 2, and 2.2.2 
respectively were sub j ected to the analysi s of variance. ( See Table 
Appendix K, page 101) . 
. As no significant differences were revealed by these tests, 
neither variations of size and shape in the stimulus blocks, nor the 
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t est order fo llowed, could be conside red as artefacts influencing the 
outcome of the expe riment. 
Finally a cross-cultural comparison of each of the 5 tests, 
given under the 8 different conditions was made, again using the Mann-
Whitney test. Thi s means tha t Black (Xhosa ) and White groups were 
compared on a ll dimensions and no s ignificant diffe r ences emerged 
except that in test V/V the 1.1 . 1 groups were shown to differ at the 
.05 level of significance, and groups 1.1.2 at the .02 l evel. 
Hence , out of 40. comparisons, only 2 showed any significance. The 
sets of subject s used in thi s experiment c ould therefore b e considered 
to be homogeneous . See Appendix L, page 102. 
3.5 Discussion of the results and conclusions 
3.51 Analysi.s of results of age group comparisons 
The r esults presented in Table 1 on page viz: the 
IIVi s ual dominance means by ages" for both Xhosa and Wnite subjects , 
and whic h fai led to show any clear evidence of developmental c hanges 
between age groups , are characterised by numerous anomalies. 
In both cultural groups, visua l dominance mean scores of adjacent 
age - groups >lere frequently widely diver gent, or conversely, in several 
instances identica l, or near-identical scores were r egist e r ed by 
widely differing age-groups. Thus e.g., in Test T/T, Black 11 and 
5 year-olds share a common mean score of 34, while in Test TV/V the 
highest a nd lowest means were scored by 7 and 8 year-olds respectively, 
viz. 94 a nd 23. These anomalies refuted the existence of any hier-
archical, age -related changes i n .these scores. This failure to find 
a clear deve l opmental trend confirms the findings of Rudel and Teuber 
(19 64 ) as quoted by Mil ner and Bryant (1968). 
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Kaufman et al (1973) claim that a clear shift in sensory inter-
action takes place between the fifth and the seventh year of life. 
The present study confirmed that the 5, 6, and 7 year-old subjects 
produced extreme scores in nine out of ten instances. A close 
scrutiny of the frequency distribution tables displayed in Appendix 
Gl-G5, pages· 92-96, shows quite plainly that the younger subjects 
(5, 6, and 7), showed a higher incidence of extreme values, on both 
sides of the modal position, than did the older subjects (11, 12, and 
13). This means that their scores occupied a greater number of scale 
intervals than those of the older children. Their scores had a strong 
central tendency. (See table of scale. spaces occupied in Appendix 11, 
page 104). 
These qualitative differences which are not revealed in the 
mean scores, reflect a cognitive immaturity commensurate with their 
ages. It was noted by the examiner that during size judgment practice 
in the initial communications check, that an array of only 5 size-graded 
items was seen by the pre-school and other very young children as a 
dichotomy of sizes which they verbally labelled as "big" or "small" 
respectively. It is therefore reasonable to suggest that for these 
children the finer discrimination required when faced with an array 
of 10 standard blocks, could easily result in poor size matching. 
If two blocks, e.g. 8 and 9, both seen as "big" were arbitrarily 
chosen, a dominance score difference of between 20 and 25 would be 
registered. It is therefore clear that any such guessing would be 
reflected in \,lider score distributions such as those shown in these 
frequency tables. It is interesting to note that in the purely 
tactile task, where this type of dichotomising cannot be appli ed, the 
extreme limits of the dominance index scale were exceeded by only 4 
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out of 128 subjects. 
The qualitative differences in the performances of the younger 
children seem not to be in their sensory interaction but rather in 
their matching task approach where age-related cognitive incompetence 
could be the reason. If it were the former, the direction of their 
bias would be opposite to that of the older children. 
In the search for a pattern of development for the dominance of 
vision over touch for the sensory conflict situation) it is of interest 
1 
to consider the work of Kaufman et al (1973). Though not actually 
dealing with conflicting sensory information, it was nevertheless con-
eerned with the interaction of the tactile and visual sense systems. 
Their work is of particular r elevance here because thei r subjects were 
also young children (3 to 9 years). This developmental study using 
reaction-time models, tested children in a set of trials in one mode 
followed by a period of stimulation in the other mode. This was 
followed by a second set of trials in the original mode. Younger 
children were found to be more susceptible to the tactual inter-
polation during the vision trial than were the older ones, who were 
more affected by visual stimulation during the tactual trials. They 
concluded that there was a change from somatosensory to visual pre-
potency with increasing age. This finding was not confirmed by the 
present study where evidence of bias was only rarely shown by the younger 
subjects alone. (See Test VT/T.) Usually deviations from the mode 
were similar in direction fOr all ages . When the younger subjects 
did show sharp deviations from the mode, these scores were usually 
spread quite widely in both direotions alike. 
Although no systematic difference in the performances of younger 
ISee review of research literature, section 2 . 22, page 21. 
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and older children on the size judgment tasks under conflicting sensory 
conditions were found, it will be seen from the tabulated results 
(Table 1 and the Frequency distrubution tables), that the overall per-
formance of the children of the age tested, is markedly different 
from that reported previously for adults. This will be shown in detail 
below. Although the development of sensory dominance, as shown in this 
study differs from the sensory interaction shown by Kaufman et al 
(1973), this does not mean that the difference in visual dominance 
displayed i n this study cannot now be attributed to the fact that these 
subjects were children, as opposed to adults. 
3.52 Discussion of results of comparison of Black and White 
Subjects 
v/v: In this purely visual task, where all subjects could 
theoretically have been expected to choose a block yielding a domin-
ance score of 100, differences between the means of the Xhosa and the 
White scores did no more than approach statistical significance. A 
larger difference than that might have raised the question of whether 
the apparently more accurate Black judgment could not have been a 
contrast to the performance of White subjects whose familiarity with 
magnifying glasses revealed to them the otherwise concealed deception . 
In this connection it is interesting to note that throughout the 
experiment only one subject, a 10 year-old White subject, showed that 
he had become aware of the conflict situation, by asking: "Which one 
must I match, the big one or . the small one?1I 
TIT: The Black subjects made more errors of tactile judgment, 
as seen in the bi-modal distribution of scores. Less than one third 
(23) of the subjects chose the mode , 0, and 22 chose two block sizes 
larger than the stimulus block. These errors accounted for the 
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difference between the Black and White means of 29 and 25 respective ly. 
The greater competence of the White children at making tactile size 
judgments can at least partially be ascribed to their familiarity ",ith 
blocks and construction sets. Black children rarely have such toys. 
VT/V: These results can be compared with those of Rock and 
Victor (1964 ). 1 To do this, their scores, (Rock and Victor (19 64 ), 
page 595 , column 2), ",ere transformed into dominance indices, u sing 
the same scale as before. For the experimental test VY/V the mean 
score was 93, considerably above the scores of the present study where 
both gr oups showed only a small visual dominance. The mode was well 
below the predicted ideal. It would be plausible to suggest that this 
difference can be explained by the fact that the comparison ",as between 
adults and children , but whether the children's different performa nce 
r eflects a true difference or not will be discussed below. 
VT/T: Here the overall ' mode of 33,3 equalled the predicted theo-
retical mode, but the individual age group results refle ct a very 
strong tactual bias . 24 White subje cts scored one or two visual dom -
inance scale points b e low this ideal figure. These subjects the r e fore 
r eacted as if the task was purely tactile and no visual conflict had 
been introduced. In the Black group more than a third of the subjects 
gave responses of 0 to 20. Only ten White subjects scored in the 
direction of greater visual influence, but almost a third (21) of the 
Black children did so. Of the se 14 reached the predicted score for 
the VT/V condition. Hence this time the Xhosa children were less 
lROCk and Victor (1 964 ), page 595: "The mean (N=lO) for the e xperi-
mental condition (VT/V) was a width of 14.1 mm; for vision alone the 
mean width obtained was 13.4 mm; and for touch a lone the mean width 
was 23 .1 mm." It must be remembered that here the lens was a reduc -
ing one, hence the larger dimension for touch alone. 
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influenced by touch, the difference b e ing significant at the .. 02 level. 
'The younger White subjects showed a heavy bias towards the tactual mode. 
Once more the Rock and Victor scores were translated and used for 
comparison. Here they yielded a dminance index of 94, and they report 
complete dominance of vision over touch even for touch matching. In 
this context it will be recalled that Rock and Victor maintained: 
"It could also be argued that it should not make any difference what 
comparison technique was used, since the subject received a lmitary 
impression and would communicate this impression by whatever type of 
comparison· he made. II 
VT!VT: The shared group mean score of 48 shows that Black and 
White children performed equally and chose a size match showing equal 
contributions from vision and touch. This is different from the adult 
performance cit ed above, but consistent with the remaining results of 
the present study. 
The difference becomes even more clear when examining the indi-
vidual group scores for this test condition (see Appe ndix G, page 93ff.) 
Here it will be s een that in fact more than one third of the 12 8 
subjects showe d a tactile bias below the moda l score of 50. Of those 
who did shm, some visual influence the majority .were Black, emphasis-
ing again that the White subjects tended to use their tactual informa-
tion at the cost of their visual impressions; not so the Black subjects. 
Looking now at the whole pattern of r e sults in Table 2, the 
following ma y be concluded: 
1. When children are prese nted with conflicting visual and 
tactual data a bout the size of an object of .which they have a unitary 
impression, then touch and vision contribute equa lly to their size 
judgments, provided both sense s are active in these judgments. When 
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vision alone is active, then the judgment is biased towards vision, 
but only to a small degree. When touch is the mode of judgment, then 
bias is h eavily toward the tactile mode. 
2. If Xhosa a nd White children perform these judgments then their 
behaviour is similar, except in the case of the tactual judgments (T!T 
and VT!T). Here the Black children were significantl y less influenced 
by touch than their White counterparts . 
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4. IMPLICATIONS AND DISCUSSION 
Before it can be accepted that the performances obtained in 
this study, and which differ from those of other studies, do reflect 
a true difference in visual dominance, it is necessary to examine the 
possibility that this is due to changes made in the method. 
The first of these changes concerns the optical system which 
was not that of the previous work . Nevertheless, the visual domin-
ance indices it produced, were comparable in magnitude t9 those pro-
duced by a variety of optical distortions devised to create a conflict 
situation. As emphasised by Miller (1972), the overwhelming import~nce 
lies i n creating ,the expectation of congruent tactual and visual 
information and any mechanical variations and digressions are probably 
not ,important. 
Judging by their verbal behaviour, less than one per cent of the 
children tested became a;,are of the optic device. When this happens, 
the expectation of unity ceases and touch is no longer dominated by 
vision. These subjects were less dominated by vision but the effect 
did not disappea r as would have happened if the conflict had been 
remov ed . 
However th~ possibility that especially the very young children 
might not have received a unitary impression and had been unable to 
express this, cannot be i gnored . Looking at the r esult s of e.g . 
VT/VT, where equal effects of touch and vision were given, it can be 
assumed that the children were "aware " of two sets of information 
but nonetheless were able, because children have a higher tolerance 
of ambiguity, to accommodate this awareness in the demand for a 
unitary response. 
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Such a state of a ffairs does not d eny the centra l role of the 
cognitive element of the task and can in fact use the cognitive 
development of the child as the vehicle to convey change in sensory 
dominance. It seems therefore that the conclusions given can stand, 
especially as there are sufficient similarities in the Xhosa and 
White scores to p e rmit denial that the one exception reported is 
due to Xhosas not understanding the task in the same way as the Whites. 
The second change was the exposure time of 3 seconds , which 
differed from that of Rock and Victor. In a study by Butter and 
Bjorklund (1973), who were investigating the roles of acquisition 
and transformation processes in cross-.IDodal perception, these authors 
emphasise that the time necessary for haptic explora t ion should be 
considerably longer than that allowed for visual scanning as 
" ... 30 seconds of - one-handed haptic exposure were required before 
performance equalled that attained when forms were visually inspected 
for only two seconds ... n They also suggest that t he superiority of 
'vision over· touch frequently found in vision and haptic matching 
studies may well be the result of differential information obtained 
from equal exposure to a stimulus and not to the actual processing of 
that information. (Page 729. For f ull review see page 28.) 
If this were the case in the present study, there should be an 
overwhelming bias towards visual dominance. Instead the converse is 
true. The direction of these results .therefore precludes the possi -
bility of the bias being due to the shorter exposure time. 
SUInrnary 
This investigation was made in response to the claims by Rock 
and Victor (1964), Rock and Harris (19 67) and others, that in adults 
sight dominates touch in all situations of sensory conflict and that 
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sight is primary in deve lopment in that sight shapes touch. The 
experiment was designed ·to test: 
1. Whether this was so for children in the case of size 
judgment, and 
2. whether this holds for other cultures such as Xhosa children 
living in South Africa, whose size judgments are not practiced to 
the degree imposed by western cul tures. 
Conclusions 
After an analysis of the whole sample, and having duly considered 
all the evidence presented in the form of tables and results, verbal 
descriptions and discussion , it now seems reasonable to conclude as 
follows: 
1. For children, touch and vision contribute equally to the 
resolution of sensory conflict when both senses are active in size-
judgments , and when only one mode is allowed for judging, then the 
r esolution is biased towards this mode. 
2. The performance of the children of this study is different 
to tha t of the adults of Rock and his co-workers' studies in that 
adults are dominated completely by vision in a sensory conflict 
situation. 
3. The findings of this study appear culturally universal. 
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A 
B 
C 
D 
E 
F 
G 
H 
VISUAL DOMINANCE SCORES Group: BLACK 
Ag~: 13 years 
N = 8 
TREA'INENT V/v TIT VT/v VT/T VT/VT -,--, 
Block 
Age in Size Raw Dom'l Raw Dam. Raw Dam. Raw Dom~ Raw 
months Largel Score Index Score Index Score Index Score Index Score 
Small 
164 L 9 100 5 0 ' 5 33.3 6 0 6 
163 S 6 150 4 50 3 50 6 66.7 3 
166 S 5 100 4 50 3 50 4 0 3 
164 L 7 50 6 25 6 66.7 7 20 8 
162 S 5 100 4 50 3 50 6 66.7 4 
165 S 5 100 4 50 3 50 6 66.7 4 
163 L 8 75 5 0 6 66.7 8 40 8 
164 L 9 100 5 0 4 0 7 20 6 
z 775 225 366.7 280 
x 96.8B 28.13 45.84 35.00 
SD 28.15 24.78 21.37 29.13 
I Transformation of raw scores ·to visual dominance indices according to description on 
page ~o of text. 
Dam . 
Index 
25 
0 
0 
75 
0 
,0 
75 
25 
200 
25 
32.73 
'" '" 
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'" ltil 
z 
t:J 
H 
X 
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TREATMENT V/V 
Block 
S. Age i n Si ze Raw Dom. 
months Large/ Score Ind ex 
Sma ll 
A 148 S 6 150 
B 154 S 5 100 
C 153 S 5 100 
D 148 S 6 150 
E 153 L 9 100 
F 148 L 9 100 
. 
G 153 L 10 1 25 
H 149 L 11 150 
l; 975 
5Z 121 . 88 
SD 24.78 
VISUAL DOMI NANCE SCORES 
T/T VT/v 
. Raw Dom. Raw Dom. 
Sco re Index Score Index 
4 50 4 100 
3 0 2 0 
3 0 2 0 
4 50 4 100 
6 25 6 66.6 
5 0 6 66.6 
6 25 7 100 
6 25 7 100 
---_ ._--
175 533.3 
21.88 66.66 
20.86 43.64 
Group: BLACK 
Age: 12 years 
N = 8 
VT/T VT/VT 
Raw Dom. Raw Dom. 
Score Index Score Index 
6 66.7 5 100 
4 0 3 0 
5 33.3 4 50 
6 66.7 5 100 
8 40 7 50 
7 20 8 75 
6 0 5 0 
9 60 8 75 
286.7 450 
35.84 56.25 
27.60 39.53 
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TREAlMENT V/V 
Block 
S . Age in Size Raw Dom. 
months Large/ Score Index 
Smal l 
A 141 L 9 100 
B 136 L 7 50 
C 142 S 6 150 
D 142 S 5 100 
E 136 L 9 100 
. 
F 136 L 10 125 
G 141 S 5 100 
H 141 S 7 200 
-- -
r. 925 
X 115 .63 
SO 44.9 
VISUAL DOMINANCE SCORES 
T/T VT/V 
Raw Dom . Raw Dom •. 
Score I ndex Score I ndex 
6 25 7 100 
6 25 5 33.3 
4 50 3 50 
4 50 3 50 
6 25 5 33.3 
5 0 7 100 
4 50 3 50 
4 50 4 100 
275 516 . 6 
34.38 64 . 58 
18. 60 30 .14 
Group: BLACK 
Age : 11 years 
N 8 
VT/T VT/VT 
Raw Dom. Raw 
Score Index Score 
9 60 5 
7 20 6 
5 . 33.3 5 
4 0 3 
7 20 6 
8 40 10 
5 33.3 4 
6 66 .7 5 
273.3 
34.16 
21. 81 
Dom. 
I ndex 
0 
25 
100 
0 
25 
125 
50 
100 
425 
53.13 
48.99 
. 
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VISUAL DOMINANCE SCORES 
TREATMENT V/V T/T VT/V 
Block 
S . Age in Size Raw Dam . Raw Dom . Raw Dam. 
months Large/ Score Index Score In¢lex Score Index 
Small 
A 130 L 8 75 5 0 6 66.7 
B 123 L 9 100 6 25 6 66.7 
C 129 L 9 100 6 25 6 66.7 
D 129 L 8 75 5 0 5 33.3 
E 124 S 5 100 5 100 4 100 
F 129 S 6 150 2 - 50 3 50 
G 124 S 5 100 5 100 3 50 
H 125 S 3 0 3 0 3 50 
r. 700 200 483.2 
X 87.5 25 60.4 
SD 42.26 51. 75 19.80 
Group: BLACK 
Age: 10 years 
N = 8 
VT/T VT/VT 
Raw Dom. Raw Dom. 
Score Index Score Index 
7 20 5 0 
9 60 7 50 
7 20 6 25 
8 40 6 25 
8 133 . 3 5 100 
5 33.3 4 50 
4 0 3 0 
5 33.3 4 50 
- -
340 300 
42.5 37.5 
40.61 32.73 
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VISUAL DOMINANCE SCORES 
TREA'LMENT V/V T/T VT/ v 
Block 
S. Age in Size Raw Dom. Raw Dom. Raw Dom. 
months Large/ Scor e Index Score Index Score Index 
Small 
A 112 L 9 100 5 0 5 33.3 
B 112 L 9 100 6 25 5 33.3 
C 112 L 8 75 6 25 6 66 .7 
D 112 L 7 50 6 25 5 33.3 
E 111 S 5 100 4 50 3 50 
F 117 S 5 100 4 50 3 50 
G 116 S 5 100 5 100 5 150 
H 112 S 5 100 4 50 3 50 
Eo 725 325 466.7 
X 90.63 40.63 58.34 
SD 18.60 29.69 38 . 84 
VT/T 
Raw 
Score 
7 
6 
7 
5 
5 
5 
5 
5 
Group: BLACK 
Age: 9 years 
N = 8 
VT/VT 
Dom. Raw Dom . 
Index Score Index 
20 6 25 
0 6 - 25 
_20 6 25 
- 20 7 50 
33.3 4 50 
33.3 3 0 
33.3 5 100 
33.3 4 50 
----------
1 53.2 325 
19.15 40.63 
19.65 29.69 
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VISUAL DOMINANCE SCORES 
TREATMENT V/V T/T VT/V 
Block 
Age in Size . Raw Dom. Raw Oom. Ra w· Dom. S. 
months Large/ Score Index Score Inde x Score Index 
Small 
A 106 L 5 0 5 0 4 0 
B 98 L 9 100 4 -25 4 0 
C 102 L 10 125 6 25 5 33.3 
D 97 L 7 50 5 0 4 0 
E 99 S 7 200 3 0 3 50 
F 99 S 2 -50 4 50 2 0 
G 100 S 5 100 4 50 3 50 
H 100 S 7 200 4 50 3 50 
------
L: 725 150 183.3 
X 90.63 18.75 22.91 
SD 88.58 29.12 25.10 
VT/T 
Raw 
Score 
6 
7 
5 
7 
3 
6 
6 
6 
Group: BLACK 
Age: 8 years 
N = 8 
VT/VT 
Dom. Raw Dom • 
Index Score Index 
0 5 0 
20 5 0 
-20 5 0 
20 6 25 
-33.3 4 50 
66.7 4 50 
66.7 5 100 
66.7 4 50 
,._---_ .-
----
186.8 275 
23.35 34.38 
40.17 35.20 
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VISUAL DOMINANCE SCORES 
TREATMENT V/V T/T VT/v 
Block 
Age in Size Raw Dom. Raw Dom. Raw S. 
months Large/ Score Index Score Index Score 
Small 
A 94 L 8 75 6 25 6 
B 93 L 8 75 5 0 8 
C 95 L 8 75 8 75 8 
0 94 L 9 100 4 -25 6 
E 94 S. 6 150 3 0 4 
F 94 S 5 100 4 50 5 
G 94 S 7 200 3 0 3 
H 95 S 5 100 3 0 3 
1: 875 1 25 
X 109.36 15.63 
SO 44.19 32.56 
Dom. 
Index 
66.7 
133.3 
133.3 
66.7 
100 
150 
50 
50 
750 
93.75 
40.75 
Group: BLACK 
Age: 7 years 
N = 8 
VT/T VT/VT 
Raw Dom. Raw Dom. 
Score Index Score Index 
7 20 7 50 
9 60 8 75 
8 40 9 100 
6 0 6 25 
4 0 3 0 
6 66.7 5 100 
6 66.7 4 50 
5 33.3 4 50 
---- ------
286.7 450 
35.84 56 . 25 
27.60 34.72 
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-.J 
TREATMENT V/V 
, 
Block 
S. Age in Size Raw Dam. 
months Large/ Score Index 
Small 
A 84 ·S 6 150 
B 84 L 7 50 
C 84 L 11 150 
D 84 L 9 100 
E 84 S 8 250 
F 83 S 5 100 
G 83.5 L 7 50 
H 83 S 3 0 
~--- ----
---- --
l.. 850 
X 106.25 
SD 77.63 
VISUAL DOMINANCE SCORES 
T/T VT/v 
Raw Dom . Raw Dom . 
Scor e Index Score Index 
5 100 5 150 
5 0 5 33.3 
7 50 6 66.7 
5 0 6 66.7 
3 0 3 50 · 
5 100 5 150 
5 0 5 33.3 
5 100 2 0 
350 550 
43 .75 68.75 
49.55 54.51 
VT/T 
Raw 
Score 
5 
6 
9 
9 
5 
6 
6 
6 
Group: BLACK 
Age: 6 years 
N = 8 
VT/VT 
Dom. Raw Dom. 
Index Score Index 
33.3 5 100 
66.7 6 25 
166.7 8 75 
166 . 7 7 50 
33.3 6 150 
66 .7 6 1 50 
66.7 7 50 
66 .7 4 50 
666.8 650 
83.35 81.25 
53.47 47 .72 
'" w
1:>-
'd 
@ 
t:l 
H 
1>< 
:>-
oo 
VISUAL DOMINANCE SCORES 
TREA1MENT V!V T!T VT!V 
Block 
S. Age in Size Raw Dom. Raw Dam. Raw 
months Large! Score Index Score Index Score 
Small 
A 77 L 9 100 5 0 5 
B 76 L 9 100 6 25 6 
C 76 S 5 100 4 50 3 
D 76 S 5 100 4 50 3 
E 63 L 9 100 6 25 6 
F 63 L 9 100 6 25 6 
G 63 S 5 100 4 50 3 
H 64 S 5 100 4 50 3 
-
[. BOO 275 
X 100 34.38 
SD 0 lB. 60 
Dom. 
Index 
33.3 
66.7 
50 
50 
66.7 
66.7 
50 
50 
433.3 
54.16 
11.Bl 
Group: BLACK 
Age: 5 years 
N = B 
VT!T VT!VT 
Raw Dom. Raw Dom. 
Score Index Score Index 
6 0 6 25 
6 0 B 75 
5 33.3 4 50 
5 33.3 4 50 
7 20 7 50 
7 20 7 50 
5 33.3 4 50 
5 33.3 4 50 
173.3 400 
21.65 50 
14.57 13.36 
-..J 
01> 
;:; 
I~ 
tJ 
I~ 
;J> 
\D 
VISUAL DOMINANCE SCORES 
TREATMENT ' V/V T/T VT/V 
Block 
Age in Size Raw Dom . Raw Dam. Raw 
S. months Large/ Scor e Index Score Index Score 
Sma ll 
A 136 L 8 75 5 a 6 
B 131 L 9 100 5 0 6 
C 13'2 L 7 50 5 0 5 
0 137 L 10 125 6 25 5 
E 1 34 S 4 50 4 50 2 
F 133 S 5 100 3 0 3 
G 130 S 4 50 3 a 3 
H 130 S 4 50 3 a 6 
--
L 
L 600 75 
X 75 9.375 
SO 29 .88 18.60 
-----
Group: ~IHITE 
Age: 11 years 
N = 8 
VT/T VT/VT 
Dam. Raw Dam . Raw Dam. 
Index Score Index Score Index 
66.7 7 20 7 50 
66 .7 8 40 7 50 
33.3 6 0 5 0 
33.3 6 0 7 50 
::J 5 33.3 4 50 
50 6 66.7 3 0 
50 4 0 4 50 
200 5 33. 3 4 50 
500 193.3 300 
62.50 24.162 37.5 
59.60 23.89 23.145 
, 
, 
.... 
t.n 
':'-
'tI 
l;ll 
13 
H IX 
:.-
>-' 
0 
TREATMENT V/V 
Block 
Age in Size Raw Dam. S. 
months Large/ Score Index 
Small 
A 122 L 8 75 
B 124 L 8 75 
C . 119 S 5 100 
D 120 L 7 50 
E 120 S 5 100 
F 119 S 5 100 
G 124 L 10 125 
H 119 S 5 100 
'----. '----
Z 725 
X 90.63 
SD 22.90 
VISUAL DOMINANCE SCORES 
T/T VT/V 
Raw Dam. Raw Dam. 
Score Index Score Index 
5 0 4 0 
5 0 9 166.7 
4 50 3 50 
5 0 5 33.3 
3 0 3 50 
4 50 3 50 
5 0 6 66.7 
4 50 3 ' 50 
150 466.7 
18.75 58.34 
25.88 47.99 
Group: WHITE 
Age: 10 years 
N = 8 
VT/T VT/VT 
Raw Dam. Raw Dam. 
Score Index Score Index 
7 20 5 0 
5 -20 6 25 
5 33 . 3 4 50 
6 0 5 0 
4 0 3 0 
5 33.3 4 50 
6 0 6 25 
5 33.3 4 50 
100 200 
12.49 25 
20.28 23 . 15 
I 
" 
'" 
I~ 
t'l 
Z 
18 
:>< 
I:" 
>-' 
>-' 
VISUAL DOMINANCE SCORES 
TREATMENT V/V T/T VT/V 
Block 
Age in Size Raw Dom . Raw Dom. Raw Dom. S 
months La rge/ Scor e Index Score Index Score Index 
Small 
A III L 8 75 6 25 6 66.7 
B 1l.1 S 6 150 3 a 3 50 
C 109 L 10 125 6 25 5 33.3 
0 llO L 8 75 5 a 5 33.3 
E 108 S 4 50 4 50 3 50 
F 108 L 9 100 6 25 5 33.3 
G 107 S 5 100 5 100 2 a 
H 106 S 5 100 4 50 3 50 
----- --- - ---
z: 775 275 316.7 
X 96.88 34 .38 39 .58 
SO 31. 1 6 32.56 19.81 
Group: WHITE 
Age: 9 years 
N = 8 
VT/T VT/VT 
Raw Dom . Raw Dom. 
Scor e Index Score Index 
8 40 7 50 
5 33.3 4 50 
6 a 5 a 
7 20 6 25 
5 33. 3 3 a 
9 60 6 25 
5 33 .3 4 50 
5 33.3 4 50 
253 .3 250 
31.66 31.25 
16 . 99 22.16 
, 
" 
" 
I~ 
OJ 
z 
IS 
>< 
I=" 
f-" 
'" 
S. 
A 
B 
C 
0 
E 
F 
G 
H 
----- -
TREATMENT 
Age in 
months 
102 
105 
101 
100 
99 
92 
97 
99 
---
'L 
X 
so 
Block 
Size 
Large/ 
Small 
L 
L 
L 
L 
S 
-s 
S 
S 
---- -- -- --
V/V 
Ra,oJ' 
Score 
9 
6 
6 
6 
5 
5 
4 
5 
VISUAL DOMINANCE SCORES 
T/T VT/v 
Dom. Raw Dom. Raw 
Index Score Index Scor e 
100 7 50 7 
25 5 0 7 
25 8 75 5 
25 5 0 5 
100 4 50 4 
100 3 a 3 
50 4 50 3 
100 4 50 3 
525 275 
65.63 34.38 
37.65 29.69 
Group: WHITE 
Age: 8 years 
N = 8 
VT/T VT/VT 
Dom. Raw Dom. Raw 
Index Score Index Score 
100 8 40 8 
100 6 a 5 
33.3 5 - 20 6 
33.3 6 0 6 
100 4 -40 6 
50 6 0 3 
50 5 -20 4 
50 5 -20 6 
. 
516.6 -60 
64.58 -7.50 
30.14 23.75 
Dam. 
Index 
75 
0 
25 
25 
150 
a 
50 
150 
475 
59 .38 
61.15 
-.J 
CD 
~ 
'tJ 
"' Z o 
H 
:>< 
;J> 
I-' 
W 
VISUAL DOMINANCE SCORES 
TREA'lMENT V/V T/T VT/ 
Block 
Age i n Size Raw Dam. Raw Dom. Raw S. 
months Large/ Score Index Score Index Score 
Small 
A 92 L 7 50 5 a 7 
B 95 L 9 100 5 a 6 
C · 91 S 6 150 3 a 3 
0 94 S 5 100 3 a 3 
E 94 L 10 1 25 5 a 5 
. 
F 94 S 5 100 4 50 3 
G 93 S 5 100 5 100 4 
H 93 L 10 125 6 25 6 
r., 850 175 
x 1.06.25 21.88 
SO 29.12 36.44 
Group: WHITE 
Age: 7 years 
N = 8 
V VT/ T VT/VT 
Dam. Raw Dam. Raw 
Index Score Index Score 
100 6 a 5 
66 .7 7 20 7 
50 4 a 4 
50. 4 a 4 
33 .3 10 80 6 
50 5 33.3 4 
100 5 33.3 5 
66.7 7 20 7 
.-
--
516.7 186.6 
64 .58 23.33 
24.30 26.90 
Dom. 
Index 
a 
50 
50 
50 
25 
50 
100 
50 
375 
46.88 
28.15 
I 
I 
, 
-.J 
\!) 
» 
'" 
'" ~ 
H 
X 
» 
i-' 
.. 
VISPAL DOMINANCE SCORES 
TREAlMENT v/v T/T VT/v 
Block . 
Age in Size Raw Dom. Raw Dom. Raw S. 
months Large/ Score Index Score Index Score 
Small 
A 84 S 6 150 4 50 4 
B 82 S 4 50 3 0 3 
C 76 L 8 75 5 0 
0 81 S 5 100 5 100 4 
E 78 S 4 50 4 50 3 
F 84 L 8 75 6 25 8 
G 80 L 7 50 5 0 6 
H 76 L 8 75 7 50 7 
-
'[, 625 275 
X 78.13 34.38 
SO 33.91 35.20 
Dom • . 
Index 
100 
50 
33.3 
100 
50 
133.3 
66.7 
100 
633.3 
79.16 
34.21 
Group: WHITE 
Age: 6 years 
N = 8 
VT/T VT/VT 
Raw Dom. Raw Dom. 
Score Index Score Index 
5 33.3 4 50 
5 33.3 5 100 
5 -20 5 0 
6 66.7 5 100 
5 33.3 4 50 
10 80 9 100 
7 20 7 50 
7 20 7 50 
266.6 · 500 
33.33 62.50 
30.45 35.36 
I 
OJ 
o 
:» 
I~ 
z 
tl 
H 
x 
:» 
I-' 
<.n 
VISUAL DOMINANCE SCORES 
TREAlliENT V/V T/T VT/v 
Block 
S. Age in Size Raw Dam . Raw Dam . Ra,,! Dom. 
months Lar ge/ Score I ndex Score Index Score I ndex 
Small 
A 65 L 7 50 5 0 5 33.3 
B 64 S 7 200 3 0 4 100 
C 68 S 7 200 3 0 4 100 
0 62 L 11 150 5 0 7 100 
E 62 L 8 75 8 75 7 100 
F 70 S 5 100 3 0 4 100 
G 65 L 5 0 4 -25 6 · 66.7 
H 61 S 3 0 5 100 4 100 
._-_ .. 
r, 775 150 700 
X 96.88 18.75 87.5 
SD 80.66 43.81 24 . 81 
Groli-p: WHITE 
Age: 5 years 
N = 8 
VT/T VT/VT 
Raw Dam . Raw 
Score Index Score 
7 20 4 
6 66.7 5 
4 0 5 
7 20 9 
6 0 9 
5 33.3 6 
7 20 5 
3 -33.3 5 
_ ._-----
-
126 .7 
15.84 
28.93 
Dam. 
Index 
-25 
100 
100 
100 
100 
150 
0 
100 
62 5 
78 .13 
58.92 
00 
t-' 
I~ 
M 
I ~ 
:>< 
/?' 
t-' 
'" 
82 APPENDIX B 
APPARATUS 
A. For list of items required for the preliminary communication check, 
see "Notes to Interpr e ter ll , Appendix E, page 87 . 
B. Apparatus used in the sensory dominance. experiment . 
1. Items r equired to produce conflictihg sensory information: 
. 1.1 A box which housed the optical system respons ible for the v isual 
distortion. (See sketch on page 83 for physical dimensions.) 
1.2 A padded chin-rest to keep Subjects at a standard distance from 
the stimulus point. 
1.3 An elasticised blindfold - made of b l ack.cotton fabric. 
1.4 A set of '10 white stimulus blocks, 5 square and 5 circular; 
their sides (or diameters) ranging from 2cm to 6cm. They were 
mounted as follows: Each block consisted of two identical pieces 
of wood lcm thick, either squar~ or disc shaped, which are joined 
(horizontally ) at their centres t o leave a gap of 2mm between 
them. Each block is then suspended in the centre of a square 
of black elasticised fabric, (stretched tightly over a frame ), 
by passing one half of the block through a small slit in the 
centre of the fabric. (The 2mm gap between the t,vo halves of 
the block allows the fabric to close tightly around the connect-
ing rod.) The block was tilUS firmly but not rigidly held in 
position. This arrangement allows horizontal movement, but 
inhibits excessive vertical movement which could easily betray 
the presence of the r educing lens. The subjects could see that 
they were in fact moving the block that they were viewing, but 
no cues could be taken from their fingers which were concealed 
below the stretched fabric. The matt surface of stretch-fabric 
83 APPENDIX B (cant.) 
further reduced possible visual cues. In appearance 'the exposed 
half of the stimulus block ,",ill match exactly its equivalent in 
the standard array described in 2.1 below. 
2. Standard blocks required in the matching tasks: 
2. 1 Two standard arrays each of 10 graded blocks (squares or 
discs) ranging in size from 2cm sides (or diamet er) to llcm by 
lcm thick. To facilitate tactile examination, each block i s 
raised by 3cm from the backboard by mounting it on a stem. 
Cork or rubber bottle stoppers were found to be suitable for 
this purpose. (See illustration on page 84 .) 
2.2 An additional lightweight board to be used as a c over for the 
standard arrays. 
2.3 A stock of pri nted scoring blanks. (See example, Appendix D , 
page 86. ) 
PHYSICAL DIMENSIONS OF STIl1ULUS BLOCK (3cm) 
I flem Co, lem 
gap: 
3em 
84 B (cont.) APPENDIX 
Box Produce tem which ' al sys , l
'ng the opt~c 't situat~on concea ~ y confl~c d the 
sensor 
30 cm, 
lens 
stimulus ~~~-_I block ~ . . ~- - ~-7J 
, I 
~----:::::::/ (;..--- 60 cml",.___ ,) 
spare blocks 
Cross-sec tiona 1 ' view. 
d arrays. standar 
t 
20 em. 
85 APPENDI X C 
MEAN AGE S OF SUBJECT GROUPS 
N = 8 
XHOSA WHITE 
Age Months = Year s Age Mont hs = Years Group Group 
1 1 6 3 . 88 13 . 66 - - -
2 150 .75 12 . 56 
- - -
3 139.38 11 . 62 1 132.88 11.07 
4 1 26.63 10.55 2 120. 88 10 .07 
5 113 . 9 . 42 3 108 . 75 9 . 06 
6 100 .13 8 . 34 4 99 .38 8 . 28 
7 95.13 7 .93 5 94 . 24 7.85 
8 8 3 . 63 6 . 97 6 80 .13 6 .68 
9 6 9 . 63 5.80 7 64 . 63 5.39 
86 APPENDIX D 
SENSORY DOMINANCE STUDY 
Group: Age: I Date: ......... . 
\ NO: . . . . . . . . . . . .\ \ Name: ................................. . 
Experiment A: 
TEST I Stimulus: Tactile; comparison Tactile only. 
S R 
Block 1. 
TEST III Stimulus: Visual; comparison Visual only. 
S R 
Block 1. 
TEST III Stimulus: Visual and Tactile; comparison Visual only . 
S R 
Block 2. 
TEST IV Stimulus: Visual and Tactile; comparison Tactil e only. 
S R 
Block 3. 
TEST V Stimulus: Visual and Tactile; comparison Visual and Tactile. 
S R 
Block 1. 
87 APPENDIX E 
SENSORY DOMI NANCE STUDY 
Notes to the InterDrete r 
Before S. arrives please check table of practice blocks (see 
list below) . 
1. Communications check 
1.1 Chn. will be shown an assortment of paired wooden blocks in 
a variety of shapes and colours. These will not include the actual 
blocks used for that particular subject. The aim is to teach the child 
the concept of 'matching', i.e . of "finding a partner!! which is the 
same as the block pointed out by the E. 
Pick up any block and say: 
"Find a block which is exactly the same as this one - one that 
matches this one,lI If the very small children do not understand, say 
"Where is this one' 5 mate/partner? " 
1. 2 Introduce the idea of E_ formboard - present empty board 
r":; -L.\.Ol and give S. the D. and the shape NOT to be used in 
the experiment, i.e. if the S. is to work with square blocks , avoid 
presenting the square. 
1.3 The idea of grading shapes according to size will be 
practised next. A formboard s;,owing simple pictorial cutout shapes 
graded through 5 sizes will be shown to the child. The shapes will 
then be removed and then say: 
"Now you must try to put these (cars/swans/oranges, etc.) back 
into their right places. II If the" child makes a mistake, say: "Must 
the hole be bigger or smaller?" Then remove ~che shapes again , and giving 
the S. just one shape, say: "Show me where this one belongs." 
APPARATUS 
A. Items used in the preliminary communication checks included: 
1. A selection of randomly sized and shaped wooden blocks of 
colours and finishes . - Some of the'Dlocks matched those in-
cluded in the standard arrays of stimulus blocks. 
2. A standard formboard (green board, white wooden shapes). 
[0.A.1':)J 
3. Several different size-graded arrays of five simple pictorial 
88 APPENDIX E (cont.) 
shapes fitted into recessed spaces on formboards. 
4. A small t able cove r ed with a dark cloth. The blocks are 
r andomly arranged on t his tabl e beforehand. 
EXPERIMENT INVESTIGATING SENSORY DOMINANCE 
TEST V/V 
Before the cover of the small window in the box is removed, say: 
"When this little cover (lid ) is lifted off, look inside." After 
3 secs. the lid wil l be c l osed again, and at the same time uncover the 
standard blocks. Then say: (indicating the row of blocks) "Which of 
these blocks is the same as the block inside the box? " If the child 
wants to touch the comparison bloc k , say, "Do not touch it , just point 
to the one you have chosen." (It is important that the child shoul d 
not at this stage feel the b lock at a ll.) (I f the child is still 
uncertain say: " Find the mate for the block in the little wi ndow .") 
TEST T/T 
To the very small children explain that the blindfcld will be on 
for a very short time only. Then demonst r ate how the hand must be 
inse·r ted , i.e . with the palm facing up. Using an extra block without. 
the black fabric surround ; show the chil d how to examine the block 
active ly at the moment of contact . Close the blindfold and say.: "Put 
your hand into the box. II A·fter 3 sees . of active tactile examination, 
pull the arm out gently , (by the elbow) and propel the arm into the 
general direction o f the comparison board. Then say : "Here is a row 
of blocks. Use your hand to find the block which is the same a s the 
one in the box. " 
TEST VT/V 
"Thi s time you will look thr ough the window and use your hand to 
f eel the block in the box." 
The child's hand will be r estra ined unti l the exact moment when 
the \,lindow is opened because viewing and feeling must commence simul-
t a neously. After 3 secs. the child ' s hand is withdra wn, then say : 
"Point to the block which is the s ame as the one in the box. 1I 
TEST VT/T 
The row of comp o blocks will be covered . (Blindfold in 1!2 
position). Instructions will be as for VT/V, i .e.: "This t i me you 
89 APPE~TIIX E (cont.) 
will again look through the window and use your hand to feel :the block 
in the box ." After 3 sees. pull down the b l indfold, remove the cover 
from the compo blocks and proceed as for test TIT. 
TEST VT/VT 
This time no blindfold will be needed. Proceed a s for Test 
VT/v, but a fter 3 sees. say: "You may use your hand to help you choose 
the matching block." 
90 APPENDIX F 
TRANSFORMATION OF RAW SCORES INTO DO~IINANCE SCORES 
Block 5 was usually seen as having bee n magnified to 9, hence 
Block magnified to IIBlock ll 
2 n 4 
3 n 5 
4 n 7 
5 n 9 
6 n 11 
Block is size expected from pure touch", while IIBlockl1 is size expected 
from pure vision. 
Therefore the sca l e will be in units above the pure touch, base, in 
terms of proportion of distance towards the pure vision base. 
1. Vision (only) will be datum; i.e. number chosen in first visual 
exposure is datum; Index 100 i.e. the first visual judgment 100 . 
2. Tactile '(only), first exposure, will be . 0. 
3. The scale runs from Vision only (100) to Tactile only (0); so 
transfer 1st Visual judgment to 1st Tactile judgment to a scale 
of 100 to 0, e.g. taking 9 --75 
9 100 
5 = o and 
therefore the transforma tion applicable is 
9 
---7 100 
8 
---7 75 
7 ~ 50 
6 ~ 25 
5 
----7 0 
b 
.§. 
For "Large~' blocks, i. e . 
For V/V, 
4 
-25 
For vT/V: 
For VT/T: 
5 
-20 
I 
T/T and VT/VT: 
5 
I 
6 
0 25 
4 5 
0 33.3 
6 7 
0 20 
For !ISmaIl" blocks, i .e .. 
For V/V, 
2 
-50 
For VT/V: 
II 
2 
0 
For VT/T: 
3 
-33.3 
T/T and VT/VT: 
~ 3 I 4 I 0 50 
I 
3 
I 
4 
I 50 100 
4 5 
0 33.3 
I 
91 APPENDIX F (cont.) 
4, 5, and 6 - use the ff. scales: 
7 
I 
8 
I ,:,i 10 11 50 75 125 150 
6 7 8 9 
66.7 100 133.3 166.7 
8 9 10 11 
40 60 80 100 
2, 3, and 4 - use the ff. sca les: 
5 I 100 
5 
150 
6 
66.7 
6 
150 
6 
200 
7 
100 
7 
200 
8 
133.3 
8 
250 
12 
175 
92 APPENDIX G.l 
FREQUENCY DISTRIBUTION OF INDIVTDUAL VISUAL DOMINANCE SCORES 
CONTROL TEST : V/V 
Mode 
~ 
Age -50 - 25 0 25 50 75 100 125 150' 175: 200 1 225 
I 
, 
13 
i ( 5" c 1 , 
I . . 12 , 
0, ' 
, 
.LI I : 
4 1 2 1 
1 I I 
, 
11 I D I; I 0 , 
1 2 4 1 
, 
10 , i , 
l 0 0 Q.. 
-4. 0 I . 
, 
-
9 1 2 3 1 1 I 
, 
, 
I I 
'" 3 1 0 3 0 0 1 ~ 8 , 
I 0 , 0 I 3 ~ 
7 1 0 4 2 1 
3 :3 c I 0 I . 
, 3 3 1 0 1 
, 
6 1 
t () ~ 0 :b- 0 ;& C> 0 0 
5 2 0 1- 1- 1 I U 1- U L. 
.' 
g I 
/ . 
Wh. 0 0 2 3 12 9 18 5 i 4 1 2 0 
B1. \ 0 :, 0 Co 10 , O? .;1.. 1 '1 1 0 .2- 0 J ~ 
Z,f 1 0 5 3 18 19 56 7 13 1 4 0 
250 
1 
0 
I 
1 
56 
7;Jv 
128 
93 
FREQUENCY DISTRIBUTION OF INDIVIDUAL 
VISUAL DOMI ~~~CE SCORES 
CONTROL TEST : TIT 
Mode 
Age -50 - 25 0 
/ ' 13 ; / 
/ . /. 11 
12 / 
/ 3 
.' 
/ 
11 /' I,' 
._. r' 
6 
5 
10 I / I i _0 '3 
2 
25 1 50 
3 I-j 
75 
/ 
/ 
100 
/ , 
3 "" o ! 0 ') 
~· ~ ,· l .. 
" L 
3 2 ! 0 {" 
: ~ :: :: I : °L~ 
1 / 1 1 I 
5 , 1 
3 
/ ~ 
5 ' 
, I 
, . +.-
1 ' 3 0 ' 1 
/ 0 · I 0 '. 3 
o 
3 
o 
'-I 
I ., 
1 I 1 
APPENDIX G.2 
Wh. o 1 29 10 10 2 I 4 /56 
B1. I , / ~ .<3 /~ 7 , Q.a. l b . n 
~ f 1 3 52 27 • 32 ' 3 
94 APPENDIX G . 3 
FREQUENCY DISTRIBUTION OF INDIVIDUAL VISUAL DOMINANCE SCORES 
EXPERIMENTAL TEST : VT/V 
Mode 
Age ·0 20 33.3 I 50 66.7 100 1133.3 1501 1ffi.7-[ 200 
13 I ~ I i I 0 I .I.j f-- _. 
I 
12 I I , 
;;& O · 0 
, 
0 ;L, '-i ' ! 1-.-
2 : 2 2 
I 
a a 1 1 0 0 , 0 11 , 
.;& , ~ 0 :) , 
10 1 a 1 4 1 0 0 ! a 1 i \ , ? 3 I 
: 1 a 3 3 1 I 9 
") 3 \ 0 0 I 
8 2 3 0 3 I , It 0 , "3 , 
'7 I 1 3 2 2 I a,. :;t.. , ~ I I 
1 2 1 3 
1 0 I 6 ~ 0 1./ 6 0 ";L 
5 1 0 1 6 I 
«... Q, 
'" 
, I 
Wh . 3 a 11 17 8 14 1 a 1 1 15 6 
Bl. 9 ~ , . l'-l i 18 '4 9 :;& ' '.1.,. 1 !)... , 0 I~ , 
1-. f 12 2 25 35 22 23 3 2 3 1 128 
95 APPENDIX G.4 
FREQUENCY DISTRIBUTION OF INDIVIDUAL VISUAL DOMINANCE SCORES 
EXPERIME:lTAL TEST : VT!T 
Mode 
-Jl,.. 
IAge -40 -33.3 -20 0 20 33.3 40 60 66.7' 80 100 ' 133. J 120 ' 166.7 
13 
I n 3 
12 
.;t l "' 04 
11 3 1 2 1 0 1 
l ~ 3 _ , _ _ ..! __ _ ~--+--------1- 3' .-. -1 ···.f.....-,3"'"..j 
10 , 
-~'---T, 
1--}-~---~""""I..!.J~- -;1~ +-4~;;!.-o..+----Tll--;-I.:..1 ~..20 _~. _.( L _.--'.1_ , ____ 1 
9 
10.., LJ 
1 
8 
o 3 3 0 0 1 
/ II 1:;&000 I--+~-~~~~--~~~~·~-~ 
7 3 2 2 boo 1 
1~-~/-------"<0"---'-1 . __ ... I I I _ _ . :'2-"-_________ --:-, _ _ I 
2 3 0 0 1 1 1 o 6 
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96 APPENDIX G. 5 
FREQUENCY DISTRIBUTION OF INDIVIDUAL 
VISUAL DOMINANCE SCORES 
- 25 
, 
.' 
" 
1 
, 
1 
1 
EXPERIMENTAL TEST VT/VT 
Mode 
~. 
1 25 r 0 50 75 100 125 
i . J.J '. / I ;;(, 0 ~ ,I' " i l /~ I . I -" ::l.,, ' 0 ' - ,2,. , :2. / 
1\ 1 6 I , ~ 1 f) :~< ~ 1 
1 3 I 2 3 , I ; 
.;J. I J.- 3 0 , 1 
: 2 i 2 4 rJ r f i 3 3 1 
I 2 31 2 1- 1 1 0 0 I I 3 0 I 
1 1 
, 
\ i 1 5 0 I 1 I I '3 I ';1. 
1 1 I 0 4 0 ! 3 ! t '3 1 1 0 
1 
1
0 0 0 5 0 , 
" 
, 
I I ! 
12 , 7 23 1 9 o I l5"i 15 <24 7 10 
27 20 47 8 19 1 
150 
, 
I. 
, 
-.- .-
2 
- -
,~ 
-
1 
3 Q 
I 5 
56 
1 '1. 
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97 APPENDIX H 
Results of Mann-Whitney V-Test u sed for a comparison of r esponses 
resulting from stimulus blocks t .hat were different in shape 
Set V V1 N1 N2 P Test vly 
1.1.1. + 2.1.1. 88.00 108 . 00 14 14 W 1.2.1. 2.2 .1. ns + 
1.1.2. . + 2.1.2 . 
W 1. 2 . 2. + 2 . 2.2. 64.50 131. 50 14 14 ns 
loLl. + 2. 1.1. Xh. 1. 2 .1. 2 . 2 .1. 136.50 151.50 16 18 ns + 
1.1.2. + 2 . 1.2. Xh. 1. 2 .2. 2.2.2. 95.50 160.50 16 1 6 ns + 
Test TL.T 1.1.1. + 2.1.1. W 1. 2 .1. 2.2.1. 87.00 109.00 14 14 ns + 
1.1.2; + 2.1.2. W 1. 2 . 2. 2 . 2 . 2 . 90.00 106.00 14 14 ns + 
1.1.1. + 2 . 1.1. Xh. 1. 2 .1. 2.2.1. 143.50 144 .50 16 18 ns + 
. 1.1.1. + 2.1.1. Xh. 1. 2.2 . 2.2.2 . 95 . 50 1 60. 50 16 1 6 ns + 
TestVTi V 
1.1.1. + 2 . 1.1. W 1.2 . 1. 2.2 . 1. 97.00 99.00 14 14 ns + 
1.1.2 . + 2 .2. 2 W 1. 2 .2. 2 . 2.2. 84.50 111. 50 14 14 ns + 
Xh. 1.1.1. + 2.1. 1. 133.50 154. 50 16 18 1. 2. 1. 2 . 2 .1. ns + 
1.1.1. + 2 .1.1. Xh. 1.2.2. 2.2.2. 108.00 148 .00 16 16 ns + 
98 AP{)ENDIX H (cout.) 
Set U U1 N1 N2 P 
Test VTLT 
W 
1.1.1. + 2 .1.1. 73 .00 123.00 14 1.2.1. + 2 . 2.1. 14 ns 
1.1.2. + 2.1.2. 101.00 W 1. 2.2. 2.2 .2. 95 . 00 14 14 ns + 
1.1.1. + 2 .1. 1. Xh. 1. 2 .1. 2 . 2 . 1. 142.00 146.00 16 1 8 ns + 
1.1.2. + 2.1.2. Xh. 1. 2.2. 2 . 2.2. 104.00 152.00 16 16 ns + 
Test VTLvT 
1.1.1. + 2 .1. 1. W 1.2.1.. + 2.2 . 1. 91. 00 105.00 14 14 ns 
1.1.2. + 2 .1. 2 . 
W 1. 2 .2. 2.2.2 . 95 . 00 101.00 14 14 ns + 
1.1.1. + 2 . 1.1. 128.00 160.00 Xh. 1.2 .1. 2 . 2.1. 16 1 8 ns + 
1.1.2 . + 2.1.2 . 114 . 00 142 . 00 16 16 Xh. 
I 
1. 2.2. 2.2 . 2 . ns + 
I 
99 APPENDIX J 
Results of Mann - Whitney Test of possible influence of Te st order. 
(Order 1, 2, 3, 4, 5 vs. 2, 1, 3, 4, 5) 
Set V VI Nl N2 P 
Test VLV 
W 1.1.1. 2.1.1. 1.2.1. vs 2.2.1. 79.00 117.00 14 14 ns 
1.1.2. 2.1.2. 
89.00 107.00 14 W 1.2.2. vs 2.2.2. 14 ns 
Xh. 1.1.1. 2.1.1. 100.50 1.2.1. vs 2.2.1. 188.50 17 17 ns 
Xh. 1.1.2. 2.1.2. 73.50 182.50 16 16 1.2.2. vs 2.2.2. ns 
Test TLT 
W 1.1.1. 2.1.1. 1.2.1. vs 2.2.1 85.00 111.00 14 14 ns 
W 1.1.2. 2.1. 2 . 90.00 106.00 14 14 1.2.2. vs 2.2.2. ns 
Xh. 1.1.1. 2.1.1. 1.2.1. vs 2.2.1. 99.00 190.00 17 17 ns 
Xh. 
1.1.2. 2.1. 2. 
1.2.2. vs 2.2.2. 95.50 160.50 16 16 ns 
Test VTLV 
1.1.1. 2.1.1. 65.00 131.00 14 14 W 1.2.1. vs 2.2.1. ns 
W 1.1.2. 2.1.2. 89.50 106 .50 14 14 1.2.2. vs 2.2.2. ns 
Xh. 1.1.1. 2.1.1. 1.2.1. vs 2.2.1. 125.50 163.50 17 17 ns 
Xh. 1.1.2. 2.1.2. 124.00 132.00 16 16 1.2.2. vs 2. 2 . 2. ns 
100 APPENDIX J (cant .) 
Set U U1 Nl N2 P 
Test VTt..T 
W 1.1.1. 2.1.1. 77 .50 11S.50 14 14 1.2.1. vs 2.2.1. ns 
W 
1.1. 2. 2.1. 2. 6S.50 127.50 14 14 vs 2.2.2. ns 1.2.2. 
Xh. 1.1.1. 2.1.1. 132.50 156.50 17 17 1.2.1. vs 2.2.2. ns 
Xh. 1.1.2. 2.1.2. 119.50 136.50 16 16 1.2.2. vs 2.2.2. ns 
Test VT!VT 
1.1.1. 2.1.1. 76.00. 120.00 14 14 W 1.2.1. vs 2.2.1. ns 
1.1.2. 2.1. 2. 67.00 129.00 14 14 W 1. 2 . 2 . vs 2.2.2. ns 
Xh. 1.1.1. 2.1.1. 13S.50 150.50 17 17 1.2.1. vs 2.2.1. ns 
Xh. 1.1. 2 . 
2. 1.2. 109.00 1 47.00 16 16 1.2.2. vs 2.2.2. ns 
101 APPENDIX K 
Comparison" of .subjects using Large (1) and Small ( 2) Stimulus Blocks 
Test: Kruskal-Wallis one-way ANOVA 
White sample Xhosa sample 
Test VCy 1.1.1. 
1.2.1. 
WI H 1.057 Xhl 3.312 2.1.1. : = : H 
2.2.1. P < O.BO P -< 0.50 
1.1.2. 
1.2.2. W2 R= 4.028 Xh2 H 8.406 2.1.2. : : = 
2.2.2. < 0.30 .05 ¥. P P -< 
Test T!.T 1.1.1. 
1.2.1. 
W3 H 1.504 Xh3 H =·2.874 : = : 2.1.1. 
2.2.1. P < 0.70 P <: . 50 
1.1.2. 
1.2.2. W4 H 0.321 xh4 H 3.600 : = : 2.1. 2 . 
2.2.2 . P ~ 0.95 P < .30 "-
Test VT!.V 1.1.1. 
1.2.1. 5.071 Xh5 1.206 W5 : H = : H = 2.1.1. 
2.2.1. P < 0.20 P < .80 
1.1.2. 
1. 2.2 . 
W6 2.1.2 . : H 1.949 Xh6 : H 0.846 · 
2.2.2. P < 0.70 P < .90 
Test VT!.T 1.L1. 
1.2.1. W
7 
H 2.703 Xh
7 
H 0.133 : = : 2.1.1. 
2.2 . 1. p . < 0.30 P < .98 
1.1.2. 
1.2.2. 
W8 H 2.584 Xh8 H 2.098 : = : = 2.1.2. 
2 . 2 . 2. P 
-
0.50 P <.. .70 ~. 
Test VT!.VT 1.1.1. 
1.2.1. 
W9 H 4.283 Xh9 H 0.547 : = : = 2.1.1. 
2.2.1. P <::. 0.30 p <::::: .90 
1.1. 2 . 
1.2.2. W
IO : H 2.480 XhlO : H 0.938 = = 2.1.2. 
2 . 2 . 2. P <--~ 0.50 p <::::. .90 
Note: This was done in two parts, e.g. WI and W2, because the raw 
scores (before transformation) were not directly comparable 
since two sets of notation were used. 
102 APPENDIX L 
Results of Mann Whitney U- test used for the Cross-Cultural Comparison 
of the Xhosa and White Groups 
(Raw Scores used) 
Sets U u1 Nl N2 p 
Test v/v 1.1.1. 1 2.00 51.00 7 9 - a = .05 
2 .1.1. 28.50 34 . 50 7 9 -
1.2.1. 26.50 29 . 50 7 8 .45 5 ns 
2.2 .1. 23 .00 33.00 7 8 . 306 ns 
1.1.2. 10.00 46.00 7 8 .020 .02 
2 .1. 2. 17.00 39.00 7 8 .116 ns 
1.2. 2 . 23 .00 33.00 7 8 .306 ns 
2.2.2. 21.50 34.50 7 8 . 250 ns 
Test TIT 1.1.1. 27.00 36 . 00 "1 9 - ns 
2.1. 1. 28.50 34 . 50 7 9 - ns 
1.2.1. 24 . 50 31 . 50 7 8 . 368 ns 
2 . 2 .1. 24.00 32 .00 7 8 .347 ns 
1.1.2. 21.00 35:00 7 8 . 252 ns 
2.1.2. 1 7 . 00 39 . 00 7 8 . 116 ns 
1.2.2. 24 . 50 31 . 50 7 8 . 368 ns 
2.2.2. 27 . 00 29 . 00 7 8 .478 ns 
Test VTt'Y 1.1.1. 15.00 48.00 7 9 - ns 
2.1".1. 19.00 44.00 7 9 - ns 
1.2.1. 24 . 00 32.00 7 8 .347 ns 
2 .2.1. 24.00 32.00 7 8 .347 ns 
1.1. 2 . 22.00 34 . 00 7 8 . 268 ns 
2. 1. 2. 26.50 29.50 7 8 .455 ns 
1.2 . 2. 19.00 37.00 7 8 .168 ns 
2.2.2. 24.00 32.00 7 8 .3 47 ns 
Test VTt'.T 1.1.1. 25 .50 37.50 7 9 - ns 
2.1.1. 27.00 36.00 7 9 - ns 
1.2. 1. 26 . 00 30 . 00 7 8 .433 ns 
2 .2.1. 16.50 39.50 7 8 .105 ns 
1.1. 2 . 18.50 37.50 7 8 . 265 ns 
2. 1. 2 . 14 . 50 41.50 7 8 .068 ns 
1.2 . 2 . 27 .00 29.00 7 8 .478 ns 
2.2.2 . 17.00 39.00 7 8 .116 ns 
Test VTt'.VT 1.1.1. 24 . 00 39.00 7 9 - ns 
2 .1.1. 19.50 43 . 50 7 9 - n s 
1.2 .1. 20 . 50 35 . 50 7 8 .21 5 ns 
2.2.2 . 26 . 50 29.50 7 8 .455 ns 
1.1.2. 22.00 34 . 00 7 8 . 268 ns 
2.1.2. 22.50 33.50 7 8 .287 ns 
1.2 . 2 . 24.50 31 . 50 7 8 .368 ns 
2.2.2. 17.50 38 . 50 7 8 .128 ns 
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